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DIAGRAM 5-300. PRIORITY CYCLE (SIMPLIFIED) 
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2. Determines what information is to be gated to SAB during following cycle. 
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A. Assume that the |-Box has sent a fetch request to the PSCE via the MSCE, and that EMS data are to be fetched and sent to the FLA. 
B. An FLA sink address is decoded since data are being fetched for the FLA. 
C. Since the skew latches for all bit positions of the SBO function similarly, only one latch is shown. 
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Objectives: 

1. PSCE reserves desired MSM. 

2. When MSM is available, PSCE request is gated to SAB. 
3. MSM is selected, and store or fetch operation is 
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A. Assume that PSCE is requesting MSM 0. 

B. Assume that MSM 0 was selected by a previous request. 

C. Since the triggers and latches for all bit positions of the AS function similarly, only one 
bit is shown being stepped down through the AS. 

D. Since all PSCE bits are handled similarly, only one bit is shown. 

E. The MSM 0 DOG is generated to gate the stored data onto the SBO to be parity checked. 
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DIAGRAM 5-302. PSCE REQUEST (PRIORITY 2) (SHEET 3 OF 3) 


5-302 (3 of 3) 
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DIAGRAM 5-303. BLANK SAB (PRIORITY 3) 
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DIAGRAM 5-304. MC RETURN (PRIORITY 4) 
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Objectives: 


1. Two processor cycles are required to set a storage key into protect storage. 
2. Whenever an SPF bit appears on SAB, gating of other requests to SAB is 
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select SPF while it is cycling. 
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Objectives: 

1. MC initiates loading of CPE buffer by sending control signal to MSCE. 

2. MC return bit is set in AS. 

3. When bit is in AS position 8, initiating control signal generates sink address 
which is supplied to CPE via SB and sink address decoder. 

4. When bit is in AS position 9, data are gated from MC to CPE via SBO. 
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DIAGRAM 5=305. MC REQUEST (PRIORITY 5) (SHEET 1 OF 2) 
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DIAGRAM 5-305. MC REQUEST (PRIORITY 5) (SHEET 2 OF 2) 


5-305 (2 of 2) 
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Objectives: 


1. Outgating of RS requests is controlled by: (1) multi-access triggers, (2) multi-access 
codes, and (3) RS priority and MSM/PSCE availability. 

2. When an RS request is gated to SAB, requested MSM/PSCE is selected (unless previously 
selected, during multi-access) and appropriate store or fetch operation is performed. 

3. For fetch operation, sink address is sent to CPE or sink control signal is sent to MC one 
cycle ahead of fetched data. 
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DIAGRAM 5-306. RS REQUEST (PRIORITY 6, 7, OR 9) (SHEET 1 OF 2) 


§-306 (1 of 2) (3/68) 
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DIAGRAM 5=306. RS REQUEST (PRIORITY 6, 7, OR 9) (SHEET 2 OF 2) 
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Diagram 5-309, 
Sheet 3 
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Sheet 3 


(3/68) 
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Diagram 5-309, 
Sheet 2 


5-306 (2 of 2) . 


Objectives: 


1. SAR requests to different storage locations are outgated on first-in-with-available-data, first-out 


Diagram 5-306, (FIWADFO) basis. 
Sheet | 2. SAR requests to same storage location are outgated in first-in, first-out (FIFO) order. 
ae 3. When a SAR has priority, it is gated to SAB if an RS position is empty during gate-out cycle. 
= 4, Requested MSM/PSCE is selected if available, and store or fetch operation is performed. 
Priority 8 5. If requested MSM/PSCE is busy, SAR request is rejected into RS and then reinitiated when MSM/PSCE 
is available and RS posttion has priority (Diagram 5-306, Priority 9). 
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DIAGRAM 5-307. SAR REQUEST (PRIORITY 8) 


(3/68) 5-307 


Diagrams 5-301, Sheet 1; 


5-306, Sheet | Objectives: 
1. Issuing of CPE requests is controlled by MSCE accepting circuit in I-Box. 
2. When CPE issues store request, request is loaded into a SAR until data have been loaded 


into corresponding SDB and SAR has priority. Store operation is then performed as shown on 
Diagram 5-307. , 

3. When CPE issues fetch request, MSM/PSCE is selected if available, and data are fetched 
and sent to CPE. If requested MSM/PSCE is not available, request is loaded into RS and 
then reinitiated when MSM/PSCE is available, as shown on Diagram 5-306. . 
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1. Ton Qx Data 
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EMS Req 
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Storage 
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‘On 


No 


No 
Action 


Note | 

There is no need to enter the device decoder because no 
other device can use the CPE return bus to 

MSCE; a MSCE SBO conflict was considered before the 
return warning was sent. 
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Gate Out Control 
Reg X (CRX) Bits 
on CPE Rtn Bus 


NT880-NT915 


CPE Return Qx 
Gate Tgr is On 


Qx Tag Bit 
Tgr is Off 


Gate Qx Data 
to CPE Return 
Bus 


NT880 NT915 


Data is Rtn to 


MSCE during 
Cycle Following 
Rtn of S/S Adr 


Objectives: 


1, Determine if CPE request in Qx was loaded into Gx before any other CPE request in 


another Q register (first-in first out decoder). 


2. Send the CPE request source/sink (S/S) address to the MSCE sink decoder to coincide 
with the EMS return bit "dropping out" of the MSCE accept stack position 8. 

3. Gate the fetch data to the CPE return bus one cycle after the S/S address; data is 
forwarded to the CPE via the SBO in MSCE during the time "slot" reserved by the EMS 
ireturn bit leaving in the accept stack. 


4. Clear the Qx outgate and control triggers and return Qx to the available pool. 


Return Qx 
Gate Tgr 
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Not Loop 
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Not Logout 
or Display 


Tgr On 
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Control Register 
NT620 = NT762 


2. Tof Qx Busy Tgr 
NT424 - NT431 


Logout 
Complete 
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CPE Delayed Store (Reset Active) 
Sheets 6, 7, 8, 9 


Loop/Block 
Tgr Off 


Yes 
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1. Ton Unit Rtn Bus 


Qx Out Pri Tgr 
(JO1-08) 

NT826=N1829 
2. Ton CPU Pri Tgr 
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Bus Device 
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Decode 
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Unit Rtn Bus 
Qx Out Pri 
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Loaded Before 
Any Other 
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Request to | 
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First | 
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| CPE Store 
| Return (Store/ 


| Loop/Block 
| Tof by Ton 
| to Full Bit Tgr 


Cycle 


| For Store Rtn of 
| Delay CPU 
| Stores 


| Used for Other 
| Unit Store Returns 
| or Delayed CPE 

| Store Operations 


| Unit Return 
| Bus FIFO 
|] NT847, NT851 


1. Encode AsB to de- 
|termine that Qx will 
|Outgate to Unit Rtn 
IData Bus. However,|nfo 
|will not be accepted by 
iany device NT880 


To Run 3 Cycle Data 
ISkew Counter; Data 
Jon the Unit Return 
Bus is Ignored 

by SC and CCC 
Circuits. 


CPE STORE/FETCH REQUEST TO EMS (SHEET 11 OF 12) 


Unit Rtn Bus can 
Receive Req Info 
Only on Alter- 

nate Cycles 


Objectives: 

1. Enter CPE store return (error information) in output priority for unit return bus; the request 
is represented by the Qx hold bit. (Information gated to the unit return bus is not ingated by | 
any device, the sequence is performed to reset the Qx active condition.) 

2. Determine if CPE request in Qx was loaded before any other CPE request in another Q 
register (FIFO Decoder). . 

3. Clear the Qx control register and return conditions were returned by the storage unit. 

4. Run the 3 cycle data skew counter to generate ending resets. 
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Reserved 
No 

Qé Busy ‘ 
No 


Q6 Available 
NT430 
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* Refer to display - select switch at W42 on CE panel to modify these 


lamps for use as "bottom" indicators. 
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See Diagram 


5-402 
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Priority Tgr 
NT 460 


Sheet 2 


(SHEET 1 OF 5) 


DIAGRAM 5-401. 


CPE INSERT KEY (TAG) REQUEST TO EMS 


5-401 (1 of 5) 


Objectives: 


1. Pass CPE insert tag request address information through the backup buffer and set into the 
request buffer. 

2. Hold the request in the backup buffer if the request buffer is full; move the current request 
into the request buffer as the eqrlier request is loaded into the Q. 

3. Request use of the CPE address bus from input priority. (The CPE request trigger enters the 
request into input priority. ) 

4. Re-enter the request in input priority during the next cycle if the priority decoder did not 
respond to the input request. 

5. Prepare to load the request in the Q when a response is received from input priority. 
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Transfer Tgr 
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Assign 
Q7 from 
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2. Tof Assign Q7 
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Reset Qx Active es dissin ore Sheet 12, 
Bit Tgr Bit Qx jDiagram 5-400 
Operation Is \for Turn On of 
Cancelled NT704-NT739 [Assign Q6 from 


Bottom 


r = 
Not Logout or | 
Display Qx | 
NU827 | 
| 
| 
| 
Disable Qx , 
Switch Off | 
NU815 | 
| 
| 

+ —_——— 
Device | 
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Inhibit Output Peo 
Pri Sw Off . 
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| 
| 
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| 
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Re - enter 
Out Pri 
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Decode Block 
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Priority to EMS 
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Loop 
Block Tgr 
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No 
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CPU Decode 
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EMS 
Output 
Priority Tgr Qx 
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Loaded 


before Any Other 


Qx 
Store Bit Tgr 
On 


No 


Any 
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Request to 
MWS 


No 
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| ili Yes Set Tag Op 
eee alate , in Process 
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Ws ss 
Note 1: See Diagram 5-400, Sheet 12 for details of 
Q assign-from-bottom triggers. 
Note 2: Look-ahead FIFO is needed to gate the return warning Sheet 3 8 
signal to MSCE early enough in the output priority cycle. 
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EMS FIFO 
Decoder 


jEnd Out Pri 
ICycle, Begin SPM 
ISelect and 

jAddress Cycle 


Objectives: 


1. Load the insert tag request into the highest numbered available Q register. 

2. Turn on the tag (SPF) and active bits in Qx; insert tag is a fetch type request. 

3. Enter the request into output priority; determine whether another device request 
wants the EMS bus and whether another CPE request is active. 

4. Send a return warning to MSCE (EMS return bit) if the S/F delay switch is off. 

5. Gate start of return slot predict (conn C) to determine when SPM key will return 
from SPM. 

6. If S/F delay switch is on, hold up the return warning signal for at least two 
cycles (connector D). 


Qx 
Loaded 
before Any 
Other Q 


CPU Conflict 
(Look Ahead) 
FIFO Note 2 


Contain a 
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See Sheet 4 
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CPE Fetch 
EMS 540 
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Ton 

CPE Enter 

EMS Pipe 
NT484 


Begin Select 
and Address 


Cycle 


Sheet 4 So) Sheet 4 
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Select and Address Cycle Objectives: 


1. Senda select to the SPM only (not EMS). 

2. Gate insert key request address information to SPM. 

3. Encode Qx link address and gate to SPM in the S/S field; the SPM key will pass through the Q on its 
way to the MSCE. 

4, Run three-cycle data skew counter (sequencer) to generate resets (the outgated data is not ingated by 
EMS because the EMS is not selected). 

5. Wait for SPM advance and key return. 


Sheet 2 


Ton Loop Block Tgr 


NT851-NT870 . Blocks CPE Request Re-Entry 
Ton Qx EMS Gate Tgr into Out Pri 

NT876-NT911 . Primary Gate of Adr to SPM 
Ton Qx Tag Op Tgr . Conditions three-Cycle 
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Skew Tgr ] 
Qx 
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Storage 


Ton Data 
Gate Tor 


x 
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. Gate Select to EMS SPM | The tag (SPF) bit and 
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Line to SPM NT924 | insert storage key 
. Block Primary Decode Tgr operation. 
Blocks EMS Box (BSM) 
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NT879, NU06 | S/S-link adr is passed 
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S/S-Link Adr to EMS Bus | buffer; see S/S bus 
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Tgr On 
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Block Qx Active 
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| Refer to Sheet 4} 
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EMS Request 


. Ton Qx Adr Block Tgr 


for 1 Cycle 
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. Tof EMS Qx Gate Tgr 
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Via the SPM 


Return Bus 


5 - 402 


Note: 
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Rtn Reg Link 
(Qx Adr) Bits 
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The sequence shown within the dashed lines 
occurs only if the PSCE CE panel store/fetch 


delay switch is on when the operation is 


performed. 


Sheet 5 


1. Ton Qx Full Bit Tgr 
NT707 NT742 
2. Tof Qx Loop/Block 


NT851-NT870 


Objectives: 


Sheet 2 


CPE Tag 


Return Pipe 
Pos 1 (D14) 
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Ton CPE Q 

Return Pipe 
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Ton CPE Q 
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Pos 7 (D20) 
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Sheet 5 depicts the sequence that 
sends the key from SPM (now in Qx) 
to the CPE 
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I 
2. If the operation is not in S/F Delay Mode, Q return pipe position 7 delays the S/S and key return to 
the MSCE long enough to coincide with the EMS return bit in the MSCE stack. 

3: 


delay (if no conflicts exist), and enter the Q return,7 cycle pipe. 


Decode the S/S Link Address from the SPM to determine which Q register is waiting for the return key. 


If the operation is in S/F Delay Mode, send the EMS return warning to the MSCE after 2 cycles of 


lReturn Slot 
jPredict 
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Sheet 2 
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2 


Cycle 1 
(Sel + Adr 
Cycle See Sh 4) 


Cycle 2. 
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(Gate 

SPM Key 
into Qx ) 
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Cycle 5 
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Cycle 8 


Cycle 9 
Cycle 10 
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Insert Key Return to the MSCE Objectives: 
1. When Q return pipe position 7 is on, enter the Qx CPE insert tag request into FIFO decoder to 
determine whether it is the “oldest” CPE request in the Queue. 
2. Send the S/S address to the MSCE. 
3. After ] cycle, gate the key to CPE via the SBO in MSCE in the time "slot" reserved by the EMS 
return bit in the MSCE accept stack. 
4. Clear the Qx control register if no errors are present (in S/F delay mode) and return Qx to the 
Sheet 4 available pool. 
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2. Ton Set CPE Req Adr 

NT 478 
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| in CPE 
Request Buffer 


Use the CPE Address Bus 
to enter the Q 


I2. Sets Adr,Mark,Key, and 
| S/S into Req Bfr 


3. Generates late sample to set 
reject if CPE sends cancel 


More Q's Avail 


Store 
Conflict 
Enabled 

NT46 1] 


CCC 
Req In Pri 
NT455 


Ton CPE 
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A CPE set (Storage Key) Tag operation is decoded by the PSCE when 


the MSCE sends both the store and tag (SPF) bits with the CPE 
request address information. 
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Objectives: 


]. Pass CPE set Tag request information through the backup buffer and set into the request buffer. 
2. Hold the request in the backup buffer if the request buffer is full; move the current request into 
the request buffer as the earlier request is loaded into the Q. 

3. Request use of the CPE address bus from input priority (the CPE request trigger enters the request 


into input priority). 


4. Re-enter the request in input priority during the next cycle if the priority decoder did not respond 


‘to the input request. 


5. Prepare to load the request in the Q when a response is received from input priority. 
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Ctr =0 


{ Chan X is designated 
as low speed; Is a 
reserved Q for low 
spd op available 


No 


IF 1 
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Diagram 
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Chan X 
"Store Return" 


Yes 


Set Chan Advance 
Tgr NU262 
Send to "Advance" 
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Q Register 


Note: Information set into the CCC] return buffer is 
unconditionally gated to the channel via the SDBO. 
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Use Ctr 


(D25-28) NU315 


"Allow low 
release" NU322 
(not temp 

reserve cond) 


Ton Release 
Request 


NU318 


(C27) 
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Accept Storage Requests or 3 Objectives: 
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Latch (G23) NU218 


. Gate storage address to 
unit req bus and Qx via 
address modifier (Adr 
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CCC Request =Return Sequence 


Q Release Test and Counter Update 


Diagram 


Objectives: 
5-407, Sheet 4 oe ee oe 


ey Sheet 1 


1. Enter the channel (CCC) request in input priority. 

2. Determine if a Q release is necessary because the Q reg was 
temporarily reserved. 

3, Decrement the low-Q-reserved and available counters according! 
4, Return data and/or request errors to the channel when output 
priority signals the store or fetch is complete. 
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In Use Ctrs=0, 
and Lo Q Rsv7#0 
NU318 


Release Q 


fter t j 
after temp Chan0 Resp/ 


Reserve Response 
Rel Pri On 


reserve Retain Pri Off 


is Off 
(G29) NU222 


Yes 


Yes 


Ton Release 


No Request 


Low Rtn Incr 
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Reserve and Temporary Reserve Requests Objectives: 


: 
CCC Counter Updating 1. Reserve a Q (if none are reserved) for any mpx channel storage request during 
SIO. 
2. Reserve a Q for the duration of a selector sub=channel |/O operation. 
3. Reserve a Q temporarily for multiplex sub=channel storage requests if no Q 
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Note 1: The temporary reserve gate circuitry is 
used to start a non=-temporary Q 
reserve sequence when the multiplexor 
channel reserve gate is on; this is only 
a design convenience. 


Note 2: Because any one of four sel sub-channels 
can control the 'SSC in op' line, the 
Chan 0 op sync tgr is turned on by the OE 
only when the SSC in op line first becomes 
active, and when it finally goes inactive. 
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Diag 5-405 Sheet 2 


Begin Release 


Q Sequence 


Sub Chan In 
Operation 
Falling 


NU252 


Chan 0 In Opn 
Tgr is On 
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Objectives: 


1, Release a reserved Q 
2. Turn off channel 0 operation 
3. Decrement lo in use, lo Q available and lo Q reserved counters. 
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Request 
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Priority Tgr 
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Release Qx 
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Tof Qx Reserved "Qx" is the highest 
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Tgr 
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Tof Release 
Request 
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The CCC Request 
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| 
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in pri response 


NT455 t 
gr 


to Enter the Q 


Gate CCC] + 3 Adr, Mark, 
and Key to Unit 


Req Bus 
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Assign Qx 
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Gate Unit Request 
Bus Adr, Mark, Key 
to Qx 
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Ton Qx Busy 
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Tof Assign Qx from 


ee 
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Action 


Ton Qx Store and Full Bits 
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-—--y---- 


Encode Qx Link; Ton Link Bits 
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Pos] Unit Req Bus Skew Data 
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Encode Qx Link; Ton Link Bits 
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Unit Req Bus Skew Data 
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Pos] to Pos2 


Next Cycle Shift 
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Next Cycle Shift 


Pos2 to Pos3 
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Pos2 to Pos3 
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Data to Unit 
Req Bus 


BSM now 
selected as 
result of 

” | 
this r 


Request is 
to MWS 


To Sheet 2 
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Enter Input Priority 
Load Request in Qx 
EMS Request Output Priority 


Re-enter | 
output 


priority 
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fetch 
requests 


Ton EMS Sel Tgr Box X 
(N10-17) NT953 - NU012 
Send Sel to EMS Box X 
Perform EMS Adr Bus 
Check 

NT953 - NU012, NU039 
Ton EMS Busy Tgr Box X 
(P10-17) NT953-NU012 


Tof ail EMS Output 
Priority Tgrs that Requested 
Storage BSM X EMS 


Objectives: 
. Enter channel request into input priority. 
Establish CCC input priority to the queue. 
Assign request to a Q from reserved pool. 
Encode unit and link 3 cycle pipes. 
Load storage request into Q and turn on control bits. 
. Enter EMS request into output priority and obtain output 
priority. (See sheet 2 for MWS request) 
7. Select EMS, BSM and outgate address info. 
8. Outgate Q data to EMS or MWS bus 3 cycles after address 
information. 
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Tof Qx Primary Decode 


Block Tgr 
NT118 - NT158 

Tof Qx Loop 

Block Tgr 

(K 1-8) 
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NT806 - NT808 
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Ton Primary Dec Block 
Tgr Qx (Block Bit) 
NT118 - NT158 
Tof EMS Out Pri Tgr Qx 
NT798- NT801 
Gate Qx Adr, Mark, Key 
to EMS Req Bus 
NT876 - NT911 


Load SS/Link Address 
for Qx into Deskewing 
Buffer NT875 
Gate SS Buff Adr to 

3/4 us EMS 


A Qx Link Adr is 
Encoded and Sent to the 
| BSM ; the Link Identifies 
the Correct Q for Fetch 
Data or Error Returns 


Ton Address Block Tgr 

Qx (one cycle after Ton 

of EMS Qx Gate Tgr) 
NT916 - NT934 

Tof EMS Qx Gate Tgr 

Tof Store Req Tgr Qx 


To Complete 3 Cycle Data 
Outgate Sequence (for 
both store or fetch) 


To Sheet 2 


MWS Request Output Priority 
3 Cycle Sequence 


From 
Sheet | 


Qx Primary 
Decode MWS 
Qx Pri Dec 
Block Tgr Off 


Reserve Box 


X In MSCE 


To - from 


the MSCE 


MWS Q(X) Box(X) 


Available Line 


| 
Nu032! 


Q(X) MWS Memory 
Available (Line) 
N1764! 


No ECC 143 Stor’ 


Yes 


Ton Store Request 
Tgr Qx 
NT707-NT742 


No 
Action 


Ton Qx Hold Bit 
NT705-NT742 

Tof Qx Full Bit 
NT707-N1742 


Notes: 

1. The MWS select trigger does not select the BSM. The storage 
address is decoded from SAB in the MSCE; the MSCE selects the 
designated MWS BSM . 


DIAGRAM 5-407. CHANNEL STORE/FETCH TO EMS/MWS (SHEET 2 OF 4) 


Send "MWS Box X HSB 
Reserve" to the MSCE 


Wait for "MWS Box X 
Available" from the MSCE 


NU013-NU036 


| Note | 


Objectives: 
1, Send reserve to the MSCE for an MWS BSM. 


3, Outgate address information and cause BSM select (by the MSCE). 


2. Enter request into output priority when MSCE returns 'BSM available. 


4, Perform 3 cycle sequence to outgate data to MWS (or EMS) for both store and fetch. 


Ton MWS Out Pri Tgr Qx 
(J1-8) NT764-NT767 


Chan X Enters Out Pri 
NT772=NT774 


Chan X 


Higher Pri No 
than Other 
Chan Req 
Yes 
Chan X No 


Hi Priority 
NT775 


Select Qx MWS Bus 
NT776-N1T778 


meee ee ee ee 


Loaded 
before any 
Other 


Gate Out Qx to 
MWS Bus (Line) 
NT849-NT 868 


| Re-enter 
| out pri 


(L1-8) 


MWS Set 
Tag Block 
Tor Off 


Send Slot Request to MSCE 
See "+HSB Request Slot" 
NT817 


Wait one 
cycle 


Qx Primary Decode 
MWS BSM X 


1. Ton MWS Select 
Tgr BSM X 
(L10=13) NU013-NU036 
2. Perform MWS Adr 
Bus Check 
NU050-NU054 
3. Ton MWS Busy 
Tgr BSM X 
NU013-NU036 


. Ton Loop/Block Tgr Qx 
(K1-8) NT851=N1874 
. Ton MWS Qx Gate Tgr 
NT877=NT9 12 
. Ton MWS Qx Data Tgr 
(L1-8) N1877=NT912 
. Ton Primary Dec Block 
Tgr Qx NT118=NT 158 
. Gate Adr, Mark, Key to 
SAB from Qx 
NT877=NT9 12 
. Gate Qx S/S=Link Adr to 
SAB and MSCE 
NT679=NT68 1 


(M10=13) 


Mem for MWS BSM 
X not Available 
(BSM Busy On) 


. Ton Adr Block Trigger (1 
Cycle after MWS Qx 
Gate Tgr 


Tof All MWS 
Output Priority Tgrs 
that Requested Mem 
BSM X in MWS 


Outgate Qx Data to EMS 
NT916-NT934 


Tof MWS Qx Gate Tgr 
Tof Store Request Tgr Qx 


Continue 3 Cycle Sequence | 


Address information 


MWS Data 
Tgr Qx On 


Gate Data AeB Qx to 
Data Out Bus EMS 
NT880-NT915 


Gate Data A®B Qx to 
Data Out Bus MWS 
NT880-NT915 


3 Cycle Sequence Counter to 


or MWS Bus 3 Cycles after 


From 
Sheet 2 


Ton Data Skew 
Tgr 1 Qx 


Ton Data Skew 
Tgr 2 Qx 
NT917-NT935 


hi oo 


Width Tgr 
Off 


Yes 


Ton Data Gate 
Tgr Qx = (NI1-8) 


Ton Data Width 
Tgrl Qx 
NT917-NT935 


1. Tof Counter Qx 


Tof Adr Block Tgr 
Tof Data Skew 1 
Tof Data Skew 2 

. Tof Data Gate Tgr 
e. Tof Data Width 1 


2. Tof EMS Data Tgr Qx 
3. Tof MWS Data Tgr Qx 
NT876-NT935 


Wait for EMS 


or MWS Advance 
See Sheet 3 


(3/68) 5-407 (2 of 4) 


EMS or MWS Return from Storage 
Objectives: 


1. Decode S/S to determine which Q register full bit to turn on. 
2. Decode S/S one cycle later to determine which Q register 
receives returning data. 

3. Decode Q register control bits to generate store or fetch 
return signal. 


EMS A Return MWS Return 


EMS Advance | EMS 
Signal | Cycle 


MWS Advance is | 
1 bit in zero 


8 
| 
position of S/S 
Adr return : Ton MWS 
Advance Tgr 
(G17) NT524 
Load EMS A SS Pipe Pos] Bits 
0-5, Adv, Sto, Pty, Trnsps, PV 
(F8=14) NT554 - NT558 No 
Return SS 
Bit 1 OF 
S/S 
Yes Return 
Cycle 
Display or Store 
. Decode Link 
‘ Qx MWS Ret 
SS Bit3 -5 
NT525 


EMS 
Cycle 
9 
Ton Qx 
Yes Full Bit 
NT707 - NT742 
Not Manual 
Display or Sto 
Only Active 
and Full 
Control tars 
on in Qx? 
Decode EMS A SS Pipe 
Pos] Link Qx Bits 3 - 5 a icles Yes 
NT560 Load MWS SS Pipe Pos! Bits Scere: | 
0 - 5, Sto, Pty, Adr Check a 
(G8~-14) NT542 - NT546 No 
All Control 
Ton Qx Triggers On 
Full Bit 
NT707 - NT742 | 
ASFH 
Load EMS A SS Pipe Pos2 Bits a Chan i 7 | Store 
0-5, Adv, Sto, PV, Adr Check q Decoded Operation 
NT554 - NT558 in Qx 
Qx Gate 
Data Tgrs Off 
Pipe Pos2 Return 
Adv On Cycle 
Chan X 
Decoded 
Pipe Pos 2 No a 
Bit 0 On 
| Fetch Request | 
EMS Chan X Fetch Store 
Cycl Reg not in Complete 
ycte Not Manual other Q 
10 Display or Sto 
Data 
Ves Available a 


at PSCE 
Not Manual in | 
i Acti 
Display oF Ste —— Decode MWS SS Pipe 
Posl Link Qx Bits 3 - 5 
NT547 
Decode EMS A SS Pipe Pos2 
(Qx) Link Bits 3 - 5 
NT561 
Gate MWS Ret 
Data to Qx 
NT547 
Gate EMS A 
Data to Qx 
NT561 


Data Check and Protect 
Violate (PV) Arrive 
tabout 1 Cycle after S/S 
tand Enter Pipe Pos 2 
' Directly 


Load MWS SS Pipe Pos2 
Bits 0 - 5, Sto, Adr Check 
Data Check, PV 

NT542 - NT546 


Error 
Return 
Cycle 


Yes 
Not Manual No 
Display or Sto Action 


Decode MWS SS Pipe Pos2 
Link Qx Bits 3 - 5 
NT550 


Gate MWS Ret 
Errors to Qx To Diagrams 
NT550 5-403, 5-404, 


Lc J and 5-405 


DIAGRAM 5-407. CHANNEL STORE/FETCH TO MWS/EMS (SHEET 3 OF 4) 


5-407 (3 of 4) (3/68) 


Channel Return from Queue 


From Diag 5-403, 5-404, 
and 5=405 


or ' 


Chan X Return 


Req From CCC 
NU264 


Qx Decodes 
Chan X NT627 


Ton Qx Return 
Request Tgr 
N1T692-NT700 


Store Request 
Tgr Qx Off 


Qx Loop Block 
Tgr Off (KO1-08) 


sy 
Rtn Bus 


Block Tgr | 
On | 


Ton Unit Rtn 
Out Pri Tor 

Qx (J01-08) 
NT826-NT829 


Chan X Return In 
Qx Enters Output 
Priority 

NT833=NT835 


‘Store complete' 


decoded in out pri 
_ and gated to CCC 


fetch complete’ 


"Store=-fetch 
return" 


NT706 


"CCC priority 
trigger" 


Objectives: 


Send a response to the CCC , 


OPP WN — 


Ton Unit Rtn Ton Loop Block 
Bus Block Tgr Tgr Qx 
(For <1 Cycle) (K1=8) 


Gate Tgr 


Send a store signal only when returning errors. 
Gate address errors, data errors, SP violation, invalid adr, or fetched data to the CCC. 


NT851-NT874 
NT830 . Ton Unit Rtn Qx 


(L1-8) NT880-NT915 
Ton Primary Decode 


Tof All Unit 
Rtn Out Pri 


Block Tgr Qx 


NT118-NT153 


Tgrs (8) . Tof Unit Rtn Output 


NT826-NT829 Pri Tgr Qx 


NT826-NT829 


Block Unit Rtn 

Out Pri Clock 

(1 Cycle) 
NT826-NT829 


Not Log Out, 
Display, or 
Loop Mode 


Tof Qx 
Active Tgr 


NT704-NT739 


Error. 
Hold Qx 
Off 


One Cycle after Ton of 
Unit Rtn Gate Tgr Qx 


Reset Control 
Register Qx 
NT620-N1T762 


Ton Address Block Tgr Qx 
NT916-NT954 

Tof Unit Rtn Qx Gate Tgr 
NT880-NT915 


Decode store or fetch complete condition begins sequence for return of errors or data from Q to the CCC . 
Obtain output priority for use of the unit return bus from Qx to the CCC. 


oe ol 
Highest Priority | 
in Out Pri | 
Ton Data Skew Tgr 1 Qx Gate fetch data 
Y | NT916-NT935 and/or address errors, 
ge . i; 
) Ton Data Skew Tgr 2 Qx a he ee 
adr to circuits 
Chan X | i NT880-NT915 
ete y Unit return 
Hi Pri Unit I od Bacio, CN) a pe se ee 
Bia bite (=F us device 
| i decode This three-cycle counter, which 
NT836 7 . | outgates data to the EMS or 
Yes ; 
I 
| 


| 
MWS bus for other operations, | Data Width Tgr 1 
is not blocked for this operation | Qx Off 
because the counter circuit | 
reset is needed | 
Ton Data Gate 
Tgr Qx 
NT917-NT935 


Select Qx 

Unit Return 

Bus (Line) 
NT837-NT846 


Ton Data Width 


Qx ‘ Tgr 1 Qx 
Now Lodded before Unit Return NT917-N1935 
Any Other FIFO Decode 


N -NT87 
Q T847 0 


This is not 
a 2.5 us 
EMS Req 


Yes 


Gate Out Qx to 
Unit Return Bus 
NT852-NT870 


Tof Counter Qx 
Tof Adr Blk Tor 


a. 

Qx Hold b. Tof Data Skew | 

Bit On c. Tof Data Skew 2 
d. Tof Data Gate Tgr 


Ton Chan X 
Response Tgr 
(M19=28) NT830 


7 Send "Chan X 
| Response" to CCC 


e. Tof Data Width | 


Yes . Tof EMS Data Tgr Qx 
. Tof MWS Data Tgr Qx 
NT876-NT935 


Ton Store Return 


Tgr CCC 


(M30) NT831 


jSend "Store Return" 
to CCC 


To Diag 5-404 Sheet 4 


DIAGRAM 5-407. CHANNEL STORE/FETCH REQUEST TO EMS/MWS (SHEET 4 OF 4) 


(3/68) 5-407 (4 of 4) 


Refer to 
MC Diagram 
5 - 507 


SIO Flow Chart | 

Continues in 
Parallel with 
IPL Functions 


DIAGRAM 5-408. 


5-408 (3/68) 


IPL from MC 
NU173 


SIO 
Interlock 


On 


No 


See Ton of SIO Sync Tgr on Sheet 1 of 
SIO Flow Chart: 

High-Speed Channel Diagram 5-403 or 
Low=Speed Channel Diagram 5-404 or 
Mpx Channel Diagram 5-405 


Ton IPL Tgr 
NU173 


INITIAL PROGRAM LOAD (IPL) 


Objectives: 
1. Show the generation of the 240 ns IPL pulse to channel. 


2. Show the tie-in of IPL to the start I/O flow charts. 


Ton IPL 
Interlock Tgr 


Ton IPL 


Ctr Latch 0 


Ton IPL 
Ctr Tgr 1 


Ton IPL 


Ctr Latch 1] 


i 
{ 240 ns Counter 


Tof IPL Tgr 


IPL 


Line from 
MC is Down 


Yes 


Tof IPL 


Interlock Tgr 


Gate 240 ns 
IPL Pulse to 


interface (IF 1) 


Channel forms CCW for first command: 
Read, Command Chaining, storage 
loc 0, 24 bytes. Three double words are 
read into storage locations 0, 8, 16: 
Location 0 is PSW, Location 8 is CCW, 
location 16 is CCW 2. 


Ton Chan 6 Syne Tar : Storage Channel Select Objectives: 
idk 1. Check for channel availability, no interrupts pending, no errors 


on, to select the storage channel (Channel 6). 

2. Gate the CAW into a Q and then transfer the CAW into the A 
register. 

3. Check for any error conditions, which will bring up terminate 
immediate. 

4. Bring up release and turn on CC bits if Start |/O is unsuccessful. 


Hold 
Errors On 


(L27) 


Ton Auto Reset 1 
Ton Auto Reset 2 
Ton Auto Reset 3 
NU352 


Ton Auto Reset 4 
Tof Hold Errors Tgr 

Tof Auto Reset 1, 2, 3, 4 
NU352 


Interrupt 
Pending 
(K30) 


No 


Working 
Tgr (J30) Q Link Valid 2 


NU406 


Set Condition 
Code 10 (K26) 
NU354 


NU365 


Ton Request Data 
_ Response (K41) 
NU407 


Unit 
Adr Bus 
Parity Er 


Set UAB] Ck Tgr (D32) 
NU351 


Gate Decoded Q Link 
from Q Link Pipe Pos 2 

to Out Pri to Req Data Rtn 
NU448 NU381 


Gate Data to A Reg 
_NU386 
A Full Tgr 1 i 


‘ 


NU402 
Set Unit Sel Tgr (J26) Tof: Req Data Resp ; Gating CAW from Qx to 
NU353 NU407 + the SC A register 
Fetch A Left 


Tof Block CAW Fetch 
NU365 Fetch A Right } NU404 


Ton Data 
Response Pipe | 
NU381 


Terminate 
Immediate (K36) 


Unit Adr 
Reg Match Adr 
Plugged 


Set Condition Ton: Data Resp Pipe 2 


Code 11 (K26) 
NU354 


Ton Gate CC (J28) 
NU353 


CSW 
Stored Tgr On 
(K28) 


Ton Start 1/O Accept 
< NU363 Next TO Ton n Start 1/ Farin Ton Data Resp Pipe 3 Reset CAR @ Key Req 
° Release (J29) Tof Data Resp Pipe 1 NU385 
NU353 NU381 


Unit 
Select Tgr On 
(J26) 


Tof Fetch A Tgr | (N32) 
NU400 


Preparing to fetch 
channel address word 
(CAW) from MWS. 


Bring Up Fetch Cond 
NU390 


Q Link Valid 1 


Inhibit Fetch Req Off 
NU363 


NU406 
Next TO Tof Fetch A Tgr 
Tgr 2 Q Link Valid 
Tgr 2 (N33) 


NU351 


Ton Condition 
Bit 0 (K27) 
NU354 


r 
\ See Chart 
SC Store/Fetch 


Tof Sel SC Syne 


Taf Sel’ Toe Ton SC Q Reg to In Pri 


Ton Fetch Tgr 1 (M38) | 
NU391 
Ton Modify Tgr 
NU392 


| 


Tof Sel Lth 
Tof Gate CC 


Tof Release 


1 A Reg 0-3-—+Key, 
; 8=-28——~CAR 


Gate A Reg to 
Key and CAR 
NU385 


Start 1/O SC 


Unsuccessful 


Ton Data Resp Pipe 4 
Tof Data Resp Pipe 2 
NU381 


Control word fetch 
performed in single 
word mode . 


Not Readdress 
Model (K32) 
NU370 


Ton Inhibit CW Fetch 
NU363 

Ton Fetch A Tgr | (N32) 
NU400 


Unit 
Return Data 
Error 


Yes 


Set Data Check Tgr 
NU377 

Ton Control Check 
NU364 


Store CSW 


~ 


Wait 1 cycle and turn 
on fetch A tgr 2 (N33) Ton Fetch A Left (N34) 
NU401 Ton Fetch A Right (N35) 
NU404 


Program Check 
Conditions 


Ton Fetch Lth 1 

Ton Fetch Tgr 2 

Tof Modify Tgr 
NU392 


Ton Data Resp Pipe 5 
Tof Data Resp Pipe 3 
NU381 


Condition Codes 
00 - Cmd Accepted 
O01 - CSW Stored 
10 - Busy 

11 - Not Available 


Reset: 
Fetch Tgrs 

NU400 NU401 
Full Tgrs 

NU402 NU403 


In Pri 


Response 
Fetch Tgrs A and B 
Left and Right 
Yes NU404 
Q Link 
Tof Fetch Tgr 1 (M38) 
Req Data Resp 


NU407 


Fetch Tgr 2 On 
In Pri Resp, SW Mode 
NU392 Ton Data Resp Pipe 6 


Tof Data Resp Pipe 4 


NU381 


Ton Q Link Valid Tgr 1 
Ton Q Link Bits Pipe 1 


NU406 Ton Block CAW Fetch 
NU365 
Yes 

Ton Fetch Lth ] 
Tof Fetch Tgr 2 

NU392 Re NU364 

No 
| Bring Up CAW Valid 
NU364 . 


Diagram 5-425 


CW Fetch On 
NU401 


Ton Q Link Valid 2 
NU406 


A Reg Empty 


NU404 


Not Data 
Response Pipe | 
NU381 


Not Data 


Response Pipe 2 
NU381 


DIAGRAM 5-409, START | /O STORAGE CHANNEL (SHEET 1 OF 3) 


Ton CCW Fetch 
NU360 


Ton Data Resp Pipe 7 
Tof Data Resp Pipe 5 
NU381 


Tof Inhibit CW Fetch 
NU363 


Sheet 2 


Bring Up Mod SAR by SW 


NU394 


5-409 (1 of 3) 


Sheet |] Sheet 3 


Tof Inhibit CW Fetch 
NU363 


Bring Up Fetch Cond 
NU390 


Ton SC Req In Pri See Chart "SC Fetch/ 
NU391 Store to EMS /MWS 
Ton Fetch Tgr 1 


Fetch Tgr 
le TIC Lth 
Off 


Reset SAR Register 
NU385 


CAR reg contains 


NU392 


Ton Modify Tgr Gate CAR Req to SAR 
NU392 NU385 
Ton Inhibit CW Fetch Drop Fetch Condition 
NU363 


the storage address 
of the CCW 


Not Fetch Right Word 
NU415 


Ton Fetch A Left 
Ton Fetch A Right 


NU404 
Ton Fetch A Tgr 1 
NU400 


Tof Modify Tgr 

NU392 
Wait 1 Cycle and 
Ton Fetch A Tgr 2 


In 
Pri Resp to 
ac 
NT458 


Ye 


s 
Fetch Condition 
NU391 


Tof Fetch Tgr 1 (M38) 
Tof SC Q Req to 


In Pri Next TO 
Tof Fetch Lth 1 
NU392 


Ton Fetch Tgr 2 
NU392 


Gate SAR Mod 
Lth to CAR Req 
NU395 


Unit Req Yes 


Inv Adr 
NU375 . Set Program Check 
NU434 


Ton Q Link 


Valid Tgrs (L40) 
Ton Q Link Bits a 


NU406 


Diagram 5-425 


Wait 1 Cycle and 
Ton Q Link Valid 2 


Tof Fetch Tgr 2 Trans Q Link Bits 
NU392 to Pipe Pos 2 
Ton Request Data Resp Sane Chet "SC 
Bring Up SC Req Return from Q" 
Data from QX 


NU407 


Resp 
Tgr to SC 


NT830 
Yes 


Ton Data 
Response Pipe | 
NU381 


Tof Req Data Resp Gate Data to A Req | CCW | gated from 
NU407 NU386 | Qx to SC A Reg 
Tof Fetch A Left Reset Op Req 


Fetch A Right NU385 


Ton Data 
Response Pipe 2 
NU381 


Reset SAR and Next TO Tof Q Line 

T Cnt Registers Valid Tgrs One Cycle 
later Tof Q Link 
Valid Tgr 2: 


Yes Chain Data will 
be off during Ist 
CCW aftera 


reset condition 


Data On 


Set Op Reg from 
bits 0-7 of A Reg 
NU385 


Tof Fetch A Tgr 1 (N32) 
Q Link Valid Tgr 1 


DIAGRAM 5-409. START 1/O STORAGE CHANNEL (SHEET 2 OF 3) 


5-409 (2 of 3) 


Tof Data Pipe | 
Ton Data Pipe 3 


Gate A Req to SAR 


Bits 46-63 to T Cnt 


Tof Data Resp Pipe 2 
Ton Resp Pipe 4 


Ton TIC Latch 
NU433 


Tof CCW Fetch Tgr 


Tof Data Resp Pipe 7 


Ton Release (J29) 


Tof Inhibit CW Fetch 


Sel Chan 6 Off 


Tof SC Select Tgr 


Tof Release (J29) 


Objectives: 


1. Perform CCW fetch, for Ist CCW, using address in CAR for fetch address. 
Command specifies a position or position and skip operation. 

Increment CAR by 8 bytes (1 double word) for next CCW or PAW 

3. Gate CCW into a Q and then into the "A" register for distribution 

to other storage channel registers. 

Check for type of operation. This operation is set up to fetch a PAW. 
Release CPU, PSCE will process operation. 


i] 


oe 


Wait 1 Cycle and 
Tof Fetch A Tgr 2 
Q Link Valid Tgr 2 


| CCW1 should not contain 
a TIC operation 


Tof TIC Latch (K35) 
NU433 


No 


TIC 
Decode in A 
Req 


CCW 


Unit 


Referenced Yes 
by a CAW + CCW ii — 
Fetched by 
TIC NU377 Set Data Ck Tgr 


NU377 


No Set Control Ck 


Reset Flag Reg NU364 
NU385 


Tof Data Resp Pipe 3 


Bits 
29, 30,31 
0 


Ton Data Resp Pipe 5 
Yes NU381 


Tof Start |/O 
Accept (J27) 
NU350 


Set Flag Reg from 
Bits 32-36 of A Reg 
NU385 


Reset Fetch Tgrs 
NU400 NU401 
Fetch A Left and Right 
Fetch B Left and Right 
NU404 
Q Link Valid Tgrs 
Req Data Resp Tgr 
NU407 


Tof Data Resp Pipe 4 
Ton Data Resp Pipe 6 
NU38] 


Yes No 
NU364 Bring Up CCW Valid 
NU364 
ls 
No the Op 
Code a Control 
NOP 
Channel End Off 
NU36]1 
Yes 
i Yes 
\ we, 
NU356 
Ton Working Tgr (J30) No 


NU365 


Ton Channel End 
NU361 


Ton Trans Data 
NU369 

Ton Gate CC 
NU353 


Tof Data Resp Pipe 5 
Ton Data Resp Pipe 7 
NU366 NU381 


Tof Data Resp Pipe 6 


NU381 


Tof CCW Valid 
NU364 


Any Check 
On (L25) 


Diagram 5-425 


CD Off 
and CC and SLI 
On 


No Yes 


Terminate Immediate 
Off (K36) 


Tof Inhibit 
CW Fetch 


NU363 


Sheet 2 


CCW1 should contain 
a Pos, Pos/Disp, or 
Sense Op, 


Op Reg 
Contains A Pos or 
Pos with Disp 
Decode 


No 


NU432 
Yes Yes 
CSW Intlk Off 
Ton PAW Fetch (M33) 
NU360 
Ves Op Reg 


Contains A Read 


Op 
Bring up Modify 
SAR by SW 
Skip No NU394 


Bring up Fetch Cond. 
NU390 


Flag On 


Yes 


Go to Read Skip 


Ton SC Q Req 
Ton Fetch Tgr 1 


NU391 
Invalid Op Modify Tgr 
NU392 
Set Command Reject 
and Unit Check 


If Channel is Working, 
Execute Terminate 
Immediate. Channel 

not Working, Store CSW. 


See Chart "SC Store/ 
Fetch to EMS/MWS" 


1] Cycle Delay 

Ton Fetch Tgr 2 

Tof Modify Tgr 
NU392 


Ton Inhibit CW Fetch 
NU363 


Ton Fetch A Left 
Ton Fetch A Right 
NU404 


Ton Fetch A Tgr 1 
NU400 


Drop Fetch Condition 
NU390 


In Pri 


Response 


Tof SC Q Req 
Tof Fetch Tgr 1 (M38) 
NU391 


1 Cycle Later 


Ton Fetch A Tgr 2 


NU401 Unit Req 


Inv Adr 


Ton Q Link Valid Tgr 1 
Vee Ton Q Link Bit Tgrs 
NU406 


Read or 


Write Decode 1 Cycle Delay then 


! = Trans Q Link Tgrs 


to Pipe Pos 2 
SR ne eee ee a i 
u t 
Ton Req Data Response re ca a i 
NU407 Trend ag! bese 


" Decode Q Link Pipe 
2 and Gate Req to 


Response 
Tgr to SC 


Out Pri for Data 
Return from QX 
NU407 


Decode Sense or 
TIC or Inv 
Cmd 


Position 
Lth and Pos with 
Disp Lth Off 


NU359 Gate Data to 


A Register ! See 


reg contains a PAW 


Modifier 
Bits Valid 


NU386 


Ton Data Resp Pipe 2 
NU381 

Ton Full Tgr 1 
NU402 

Tof Req Data Resp 
NU407 

Tof Fetch A Left 

Tof Fetch A Right 
NU404 


Data 
Resp Pipe 4 
On 


Yes 


Ton Command Reject 
NU435 


Reset LCNT-PAR 
and Disp. Req 
NU385 


Control 
Position/ 
Displacement 


(J35) 


Gate L Cnt Refill 
NU385 


Tof Fetch A Tgr 1 (N32) 
Tof Q Link Valid Tgr 1 
NU400 


NU435 me 


No 


Ton Unit Check Tgr 
NU435 


Position Mode (J34) 
NU432 


Wait 1 Cycle then 


Ton Data Resp Pipe 3 
Turn Off Fetch A Tgr 2 


Ton Data Resp Pipe | 


NU381 Tof Q Link Valid Tgr 2 
NU402 


DIAGRAM 5-409. START I/O STORAGE CHANNEL (SHEET 3 OF 3) 


Control Position 
with Displacement, 


Gate A Reg to L Cnt 

Refill, L Cnt Refill > 

L Cnt, and Set Disp. 
NU385 


A Reg 40-47 -©L Cnt 
Refill, 48-61-»; Disp 


Diagram 5-425 


SLT 
Off and T Cnt 
#0 


CD Flag 
Off and CC or 
SLT Off 


Ton Int Req 
NU361 


Ton Inc Length 
NU361 

Ton Channel End 
NU361 


Objectives: 


1. Fetch the PAW (Position Address Word) using the address in the SAR. 
2. Transfer data into a Q, to the "A" register, then bits 8-29 to PAR, 


and bits 48-61 into the displacement field. 


3. Check for valid address, data check, protect check or for a position 
program check. An,yof these will cause terminate immediate. 


4. Goto fetch the next CCW. 


Gate A Reg to PAR 
NU385 


Ton Data Resp 


Pipe 4 


Tof Data Resp Pipe 2 
NU38]1 


Ton Data Res Pipe 5 
Ton Data Res Pipe 3 


NU381 


Ton Data Resp Pipe 6 
Tof Data Resp Pipe 4 


NU381 


NU364 


No 


Bring up 


PAW Valid (M33) 


NU364 


Data Trans Gate 
and PAW Valid 


NU364 


Ton Op Complete 
NU369 


Ton Data Resp Pipe 7 
Tof Data Resp Pipe 5 
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Ce Sheet 2 Objectives : 
1. Bring up conditions to store the correct 
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If this is not last store repeat operation. 
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Objectives: 
1. Insure PAR and SAR are on doubleword boundaries. 
2. Check for non-zero in displacement field. 
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Objectives: 
]. Insure PAR and SAR are on doubleword boundaries. 
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On and A Empty 


Set Inv Adr 
Program Ck 


NU434 


NU404 NU404 


No 


Ton Q Link Valid Tgr | 
Adr Q Link Tgrs Stage | 
to Stage 2 Set New 
Value in Stage | 


(L40) 
NU406 


Ton B First 
In 


Ton A First 


In 


NU402 NU402 


Fetch Tgr 
2 On 


NU392 


Q Link Valid 


Tgr 2 On A First In and A Left 
(L41) Full On and A Right 
NU405 Full On or B First In 


Unit 
Req Invalid 


and B Left Full On and 
B Right Full On 


No 


Adr On Re : cia 
NU375 OPIN GUS 1 See Chart 4 
Data Response 1° SC Return NU411 
Yes No Further NU407 from Q” 
Action fs seat ete e - : 
Ton Position Bring Up 
Program Ck DW Gate 
Ton SC Req 
NU435 Data from NU411 
Qx 
NU407 
Bring Up 
Yes Right Wd 
Left Wd Gate 
Y 
No Further a NU411 
No Action 
Ton Unit 
Check Tgr 
NU435 
or More Q Inh 
Available SW Pre- 
(A20) fetch Tgr On 
i Go to Ton Store Saaz 
Advance 
Ma Fetch A or B 
No Tgr 1 to Tgr 2 


Counter Equal 


Ton SW with NU401 
1Q 
Ton SW with 


2Q 


Ton Store 


Right Word 
(L37) 


Ton Store 


LW (36) 
NU412 


Ton SW 
Fetch Tgr 


NU412 


NU390 Drop SW 


Fetch Condi- 
tion 


Store Request NUEI6 


Off 


Bring Up DW 
LW RW Store 


Request 
NU412 


Data 
Response 
Tgr to SC 


Sheet 1 


Sheet 3 


Yes 
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Sheet 2 


Bring Up SC 
Mark Bit to 
Request 


NU421 


Fetch Lth } and 
Store Lth 1 Off 


Any 
Store Request 
NU391 


NU391 


Yes 
Bring Up Store 
or Fetch Condi- 
tion 


Inh SW Store 
Request Off 


NU391 
NU412 


—T a | 
See Chart "SC y 
1 Store/Fetch to | 
1 EMS/MWS" " 
! ’ 


Ton SC Q Req 
Ton Store Tgr | 
(L38) NU391 
Ton Modify Tgr 


Bring Up Gate 
SW Last Store 
Request 


NU417 Mode Last 


NU392 Store 


1 Cycle Delay 
Ton Store Tor 2 
Tof Modify Tgr 


NU392 


inh SW Prefetch 
Tgr On 
(J36) 


Yes 


No SC in Q 
and Mem Comp 


NU371 


NU384 


Gate SAR to 


No Fetch Req Aad he 


in Q Fetch Ctr 
0 NU400 
NU416 


NU395 Bring Up Readr 
Last Fetch or 
SW Last Store 


Comp .NU372 


Ton Inh Store 
Request 


Ton SW Mode 
Last Store 


NU412 


NU371 


Data Trans 
Gate 


NU369 


Inpri 
Response 


NU392 fen sO? 


Complete 


NU369 


Yes 


Tof SC @ Req 
Tof Store Tgr | 
(L38) 


Tof Data 
Transfer 


NU391 


NU369 


Store Tgr 2 
On 


Readr 
Invalid Adr On 
NU375 


Bring Up SW Bus? 
Store Resp, 
Gate SAR Mod 
Lth to SAR Unit 
Req Invalid 


NU395 


Start Skew 


in 


Data Pipe 


NU380 
Ton Position 
Program Ck 
No NU435 
Yes 


Bring Up Str DW 
A First or Str RW 
A First or Str DW 
or LW A First 


NU435 


No 


Yes 


Sequence for B 


Same As for A NU41] No Further 


Ton Unit 
Check Tgr 


NU435 


Action 


A 
Right Not A 
Left 


Left and A 


Yes 


Store DW A 
First 


Store 
DW or LW 
A First 


Store 
Right Word 
A First 


Store RW 
A First 


yon ets AR Store Left Ton Gate AR Ton Gate AL 
to ‘ L 

: d A First to R to 
Reset A Right we 7 Reset A Left Reset A Left 
Full NU413 Full | NU413 Full NU413 


Ton Gate AR to 
L Reset A Right 
Full 


NU413 
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DIAGRAM 5-418. 


NU371 


Objectives : 
1, 
2. 


Left Full 


Tof B First 


Tof Inh SW 


and B Right 


NU402 


Bring up store, and gate proper word to storage. 


If this is last store or fetch bring up op complete. 


Left Full 
and A Right 


Full Off NU404 


Tof A First 


NU402 


Store Request 


NU412 


Skew 


NU380 


Yes 


Reset Gate and 
B Tgrs On 


NU41] 
NU414 


Data Pipe 6 


Inh 
SW Str Req 
NU412 


No 


Not DW RW 
LW Store 
Request 


NU412 


Store Lth | 
Off 


NU391 


Bring Up 
Store or Fetch 


Condition 
NU391 


5-418 (3 of 3). 


Position with 
Displacement (J35) 


No NU814 


SAR 
and PAR on 
DW Bounds 
Bits 29 Off 


SAR and PAR 
on DW Bounds 
Bits 29 On 


L Cnt or LCnt 
Refill or Disp Equal 
to SW 


No 


Position with 
Displacement 

Readdress Mode 
Read/Write 


U364 
Yes 


Error 
Condition 


Ton Data 
Transfer Gate 
NU369 


SAR 
Bit 29 not 

Equal to PAR 
Bit 29 or L Cnt or 
Displacement 


= to SW 


Bring Up Data 


Transfer Gate 


NU369 


Ton SW with 2Q (K34) 
NU370 


Bring Up Write Gated 
NU367 


3 
or More Q 
Available 
(A-20) 


Yes 


No 


Ton Go To 1 Q 
NU370 


Ton SW with 1Q (K33) 
Tof SW with 2Q (K34) 


NU370 


Bring Up SW Mode 
NU416 


Ton SW Fetch 


Condition 


NU416 


SAR 


Yes SAR 


Yes Bit 29 O 
Bit 29 ; Week 
ee Tenia 
U393 
Bring Up Fetch NU443 
Right Word Mod SAR by SW 
NU415 NU394 


Bring Up Fetch 
Left Word 
NU415 


SAR 
Bit 29 On or 
T Cnt < 8 


Yes 


Mod T Cnt by DW Mod T Cnt by SW 
NU394 NU394 


Mod L Cnt by SW 
NU394 


Mod L Cnt by DW 
NU394 
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5-419 (1 of 3) 


Objectives: 


Displacement field not zero. 

Check PAR and SAR for single or double word boundaries. 
Modify PAR and SAR by single or double word. 

Check conditions for fetching right or left word of double word. 


hk ON — 


Mod SAR by DW 
NU394 


PAR 
Bit 29 On or 
T Cnt < 4 


Last Store 
< SW 


NU394 
No 


Mod PAR by DW 
NU394 


Sheet 2 


Ton SW Fetch Tgr 
NU390 


Bring Up Fetch 
Condition 


NU39 


See Chart SC Store/ 
Fetch to EMS/MWS 


Ton SC Q Req 
Ton Fetch Tgr 1 (M38) 
NU391 
Ton Modify Tgr 
NU392 


1 Cycle Delay 

Tof Modify Tgr 

Ton Fetch Tgr 2 
NU392 


! 
More Fetch Tgr 
On (J39) 


Gate SAR to 
Address Bus 
NU395 


NU371 


Yes 


Ton Inh Sw 
Prefetch Tgr (J36) 
Tof No SC Reg In Q NU371 
and Mem Comp 
NU384 
Fetch Tgr 1 and 
Modify Tgr and 
Gate T Cnt Mod Lth not Readr 


to T Cnt Req 


NU397 


No Advance Contents 


of Fetch A Tgr | 

or Fetch B Tgr 1 

to Fetch A Tgr 2 

or Fetch B Tgr 2 
NU401 


Bring Up SW Pos 
Sheet 2 


Last Fetch 
NU444 


Ton | More 
Fetch Tgr (J39) 


NU371 


Ton Position Program Ck 


Ton Unit Check Tgr Action 
NU435 


Sheet | 


Step Fetch 
Request Counter 


NU416 


Tof SW Fetch 
Tgr (M36) 


NU390 


No Fetch for 
A On 


Ton Fetch B Tgr 1 
NU400 Yes 


Sequence for B 
same as for A 


Ton Fetch A Tgr 1 (N32) 
NU400 


Yes 


Ton Fetch A Right 
NU404 


In Pri 
Response 


Tof SC Req. 
Tof Fetch Tgr 1 (M38) 
NU391 


Gate SAR Mod 
Lth to SAR 
NU395 


Ton SW Fetch Tgr (M36) 
NU390 


Unit 
Req Invalid 
Adr On 


Yes 


Ton Q Link Valid 
and Q Link Bits 


NU435 


Pipe Stage | 
Trans Q Link 
Lths to Pipe 
Stage 2 (L41) 
Inhibit iss NU406 
Check On 
No No Further 


Yes 


Fetch 
Left Word 
On (N34) 


NU404 


No 


Ton Fetch A Left 
B Left 
NU404 


Tof Fetch for 
A Register 


NU400 


Ton Fetch A Left 
NU404 


Ton Request Data 
Response (K41) 


NU407 


Ton SC Request 


Data from Qx 
NU401 


ee es 


| See chart "SC 
| Return from Q" 


1 
{ 
1 
| 
| 
| 
| 
' 
t 
t 
1 
I 
Lots 


3 or More 
Q Available 
(A20) 


No 


Ton Goto 1 Q 
NU370 


Ton SW with 1 Q 
Tof SW with 2 Q 
NU370 


Data 
Response Tgr 
to SC 


Fetch 
Counter Equal 
2 


Drop SW Fetch Condition 
NU416 


Ton SW Fetch Tgr 
NU390 
Store Request Off 


No 


Sheet | 
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Yes 
Gate A Register 
NU386 


~~. 


Response Pipe | 
On 


Yes 


Fetch A Right On 
NU404 

Ton A Right Full 
NU404 


Start Data Response Pipe 


Fetch A Left On 
NU404 

Ton A Left Full 
NU404 


A Left or Right 
Full and B Empty 


Ton A First In 
NU402 


Sequence for B 
Same as for A 


Data 
Response Pipe 3 
On 


Any 
Unit Rtn Data 
Ck 


Ton Data Check Tgr 
NU377 


“te 
Ye 


$s 


A Left 


Bring Up DW 
Right Wd Left 


Full On and A 
Right Full On 


Bring Up DW Gate 
NU411 
PAR Bit 29 Off 
NU393 
Not Pos with Disp 
and L Cnt = 1 
Ton Store SW 
NU412 


Decrement Fetch 


Request Counter 
NU416 


Wd Store Request 
NU412 


Sheet 3 


Tof SC Request 
Data Response 


Data 
Response Pipe 2 
On 


Tof Fetch A or 
Fetch B Tgr 2 


Objectives: 


1. Bring up conditions to fetch word to A or 
B register. 

2. Bring up conditions to store left word, right 
word or double word. 


NU38] 


NU407 


Yes 
Gate B Register 
NU386 


-. 


Response Pipe | 


On 


Yes NU381 


Yes 


Fetch B Right On 
NU404 
Ton B Right Full 
NU404 
Fetch B Left On 
NU404 
Ton B Left Full 
NU404 


B Left or Right 
Full and A Empty 
Ton B First In 
NU402 


NU401 


Bring Up Right Word 
Left Word Gate 
NU411 


Ton Store Right Word 
NU412 


Pos with Disp and 
L Cnt = 1 or Inh 
Prefetch Tgr 


Ton Store Left Word 
NU412 


5-419 (2 of 3) 


Sheet 2 Objectives: 


1. Bring up store, and gate proper word to storage. 
2. If this is last store or fetch bring up op complete. 


Bring SC Mark 
Bits to Req 


NU42] 


Fetch Tgr 1 and 
Store Tgr 1 Off 
NU391 


Any 
Store Req 
and Not Inh 
SW Store 
Req 


Bring Up Store or 
Fetch Condition 


NU391 Yes 
aa ste ne +- Bring Up Gate SW 
: See Chart "SC Store/ | Ton SC Q Req Last Store Tgr Line 
1 Fetch to EMS/MWS 7 Ton Store Tgr 1 NU471 
u 


Cre coe. yw NU391 


Ton Modify Tgr 
ne gees Inh SW adler 


1 Cycle Delay 

Ton Store Tgr 2 

Tof Modify Tgr 
NU392 


No Fetch Req In Q 
and Fetch Counter = 0 
NU400 NU416 


A 


.. 


Ton Inh SW Left 
Store Request Ton SW Mode Last Store and A Right 
NU412 NU371 a i Kiu4od 
Right Not A Ne Yes 


Gate L Cnt Mod 
to L Cnt Req 
NU397 


Gate PAR to Address Bus 
NU395 


Response 


NU392 


Yes 


Gate PAR Mod Lth to PAR 


Bring Up SW Store Response 


3. Start Skew Data Pipe 


Tof Store Tgr 2 
NU392 


L Cnt Vee 


Store Tgr 1] On 

or L Cnt = 1 and 

Write with P and D 
NU397 


Bring Up Write with 
Disp Block SW Store 
NU397 


NU395 


NU395 


NU380 


Equal to 
0 
No 


Skew Data Pipe 1 On 


Tof Inh SW 

Store Req and 

Store DW or RW or LW 
NU412 


Bring Up Store RW A 


First or Store LW A First 
NU411 


Bring Up Gate 
Disp to PAR 
NU397 


Reset L Cnt to All Ones 
NU397 


Gate PAR Mod 
Lth to PAR 


NU395 
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5-419 (3 of 3) 


Store DW A First 


A Right to Right Reset 


Left 


Store Right Wd A First 
Store Left Wd A First 


Ton Gate 
A Right to Left Reset 
A Right Full 


NU413 


NU413 


Store 
Left Wd A 
First 


Store 
Right Wd A 
First 


Ton Gate 
A Left to Left Reset 
A Left Full 


Ton Gate 
A Left to Right Reset 
A Left Full! 


NU413 NU413 


A Left Full and 
A Right Full Off SW 
Last Store 
On 
Tof A First 
NU402 
Yes 
B Left Full or me aps 
B Right Full O an em -omp 
= - . NU384 
Ton B First 
NU402 Bring Up SW Last 
Store Complete 


NU372 


Response Pipe 2 
= Ton Op Compl 
on Op Complete 
NU381 NU369 

Tof Fetch B Tgr 2 Tof Data Transfer 
NU401 NU369 


Sheet 2 


T@p-S 
0¢P-S 


Is CCW 
Valid On and 
this CCW does not 
specify a TIC or 
a NOP 


No 


Not a Sense Op 


Yes 


Ton Allow Data 
Transfer (K31) 
NU369 


CCW Valid Off 
and the Unit Select 
Tgr are Off (J26) 


Yes 


Bring Up Data 
Transfer Gate 
NU369 


Op Register Contain 
a Sense, the CSW 
store Intlk is off, and 
the Data Transfer 
Gate is on 


Ton Sense Store Tgr (L33) 
NU362 


Inh Sense CSW 
Store Tgr Off 


Fetch Lth 1 and 
Store Lth 1 Off 
NU391 


Ton SC Q Req 

Ton Store Tgr 1 (L38) 
NU391 

Ton Modify Tgr 
NU392 


Gate SAR Req to Q 
Address Request Bus. 
Generate Mark 'FF' 
Bring Up Modify T Cnt 
by DW. Gate Sense 
Word to Q Data 
Request Bus. 


Ton Inh CSW 
Log Sense Store 


Ton Store Lth 1 
NU363 NU392 


DIAGRAM 5-420. SC SENSE OPERATION 


See Chart "SC Store 1 
Fetch to EMS/MWS" 


Transfer Original 

T Cnt Minus 8 

Bytes to T Cnt Req 
NU397 


Ton Store Tgr 2 
Tof Modify Tgr 
NU392 


Response to 
SC 


NU392 
Yes 


Tof Store Tgr 1 (L38) 


Tof SC Q Req 


NU391 


Start Skew Data Pipe 


NU380 


Tof Store Lth 1 
NU391 

Tof Store Tgr 2 
NU392 


on 
Store Tgr On 


and Skew Data 
6 On 
NU380 


Yes 


Ton Sense Stored Tgr (L33) 


NU363 


To store eight bytes of sense data. 


Sense 
Stored Tgr On 
and Skew Data 
6 Off 


Yes 


Tof Sense Store Tgr 
Tof Inh CSW Log 


Sense Store 


NU362 NU363 


Sense Stored Tgr On 
and No SC inQ 
and Mem Comp 
NU363 NU384 


Ton Op Complete 
NU369 


Tof Allow 
Data Trans (K31) 
NU369 


Tgr Tof Sense 
Stored Tgr (L33) 
NU363 
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Condition Codes 


00 - Cmd Accepted 
O01 - CSW Stored 
10 - Busy 

11 - Not Available 


Ton Auto Reset 1 
Ton Auto Reset 2 
Ton Auto Reset 3 


Ton Auto Reset 4 
Tof Hold Error Tgr 
Tof Auto Reset 1,2, 3,4 


SC TEST CHANNEL 


Select Storage Channel 
NU350 


Ton Select 
SC Sync Tgr 
NU350 


Hold Errors 
On (L27) 


No 
NU350 
es 


Y 
Ton Select Tgr (J25) 
NU351 


Unit Select Tgr Off (J26) 


NU353 


Ton Gate CC (J28) 
NU353 
Gate CC to CPU 


Ton Release Tgr (J29) 
NU353 


Select SC 
from CPU Down 


Tof Select SC Sync 
Tof Select Tgr 


Tof Select Lth 
Tof Gate CC 


Tof Release 


Objectives: 


1. To check status of the storage channel. 
2. Set the appropriate condition code bits. 


Other SC Instructions 


Working 
Tgr On 
(J30) 


Yes 


NU350 


No 


Yes 


NU350 


Tof CC Bit 0 (K27) 
Tof CC Bit 1 (K26) 
(CC = 00) 


NU354 


Ton CC Bit 0 (K27) 
Tof CC Bit 1 (K26) 
(CC = 01) 


NU354 


Ton CC Bit 1 (K26) 
Tof CC Bit 0 (K27) 
(CC = 10) 


NU354 


Objectives 


Select Storage Channel 


NU350 


Ton Select Sync 
NU350 


Hold 
Errors On 
(L27) 


To terminate the current operation and set the appropriate condition code. 


Yes 


Ton: Auto Reset 1 
Auto Reset 2 
Auto Reset 3 
Auto Reset 4 


Hold Errors Tgr 
Auto Reset 1,2,3 
Auto Reset 4 


Ton Select Tgr (J25) 
Next TO Ton 
Select Latch 


NU351 


Working 
Tgr On 
(J30) 


Yes 


DIAGRAM 
5-425 


Yes 


Tof CC Bit 0 (K27) 
Ton CC Bit 1 (K26) 


CC = 10 


NU334 


UAB | 
Parity Ck 
(D32) 


Yes 


Ton 

No UAB! Check (D32) 
Terminate 
Immediate (K36) 


UAB I 
and Adr 
Match 


Yes 


Ton Unit Select 
NU353 


See Chart CSW Store 


Ton CC Bit 0 (K27) 
Ton CC Bit 1 (K26) 


CC = 11 
NU354 
Ton Gate CC (J28) Condition Codes 
NU353 
Gate CC to CPU 00 - Cond Accepted 
01 - CSW Stored 
10 - Busy 


11 - Not Available 
Next TO Ton Release (J29) 
NU353 


Sel SC Line Down 


Tof Sel Syne 
Tof Sel Tgr 
Tof Select Lth 


Tof Release 
Tof Gate CC 


NU353 


DIAGRAM 5-422, SC HALT 1/O - SC NOT WORKING 


5-422 


PoP-S 
CPS 


Gate EMS A Gate EMS B 
Errors toSC On Errors to SC On 
EMS A Prot Check On EMS A Prot Check On - 


EMS A 
Rtn Store 
On 


EMS B 
Rtn Store 
On 


Yes Yes 


Ton Fetch Protect Ck 
NU376 


Read 

¥ 
= Gated 
On 


Write 
Gated 


or CAW Fetch 
On 


Ton Position 


Protect Check 
NU436 


Inh Unit Check Off 
NU435 


Ton Unit Check Tgr 
NU435 


DIAGRAM 5-423. SC PROTECT CHECK AND POSITION PROTECT CHECK 


Ton Protect Check 
NU436 


Objective: 


To gate error returns from EMS and MWS to storage channel. 


Gate MWS 
Errors to SC On 
MWS Prot Check On 


MWS Vex | 


Rtn Store 
On - 


Ton Store Protect Ck 
NU376 


Read 
Gated 


Yes Sense 
Decode 


Objectives: 


To test for conditions that will turn on program check trigger. 
<> No 


CCW Fetch 
(M32) 


A Req Bits 4+5+6 
+7 +29 + 30+31 On 


Reader Inv Adr On (K25) Unit Req Inv Adr On 
NU375 NU375 


Pos 
(J34) or Pos 
with (J35) Disp. 


Decode 


I 
Count < 8 
Bytes 


Read 
or Write 
Decode 


Position with Disp 
Lth On (J35) 
Invalid Command 


No 


No 


A 
Req Bit 29 
On 
Read Decode (J33) 


Skip Flag On 
(J33) 


Pos with Disp 
Lth On 
(J35) 


T Cnt Bits 
62 or 63 On 


| 
Resp Pipe 
4 


NU381 
Yes 


Ton Program Chack Tgr 


NU434 


DIAGRAM 5-424. SC PROGRAM CHECK 


92P-S 
S@p-S 


Diag. 5-409 


Sheet I, ap 3 Objectives: an ; 
jectives: 
eS 1. On any check condition to turn on CC bits and 
send seleae. to CPU. 1. To set the condition code in PSW to indicate the 
2. Complete any fetch request, that is already in status of the channel, sub-channel as pte 
Queue. 2. With an interrupt pending, to store the ; 


Select Storage Channel 


Halt |/O 
NUI171 
Working Tgr On (J30) 
NU365 


Unit Select Tgr 
On (J26) 


Prog Ck 
Unit Ck, Prot 
Ck, or Cntl 


Ck On 
NU364 No SC in Q Ton Select Syne 
| * and Mem Comp NU350 
NU384 


Hold 
Errors On 
(L27) 


No NU351 


NU353 


Not Terminate 
Immediate Op 


Ton Op Terminated (K 37) Yes 


NU365 
Tof Data Trans Gate 
NU369 


This portion is for 


Working Tgr Off (J30) | 
NU352 NU365 | test 1/O with 


Ton Auto Reset |] 
Ton Auto Reset 2 
Ton Auto Reset 3 
NU352 


interrupt pending 


Op Terminate Off (K37) 


NU365 me 


Release Tgr Off (J29) 
NU353 


Ton Sel Tgr (J25) 


Block Any Further Ton Terminate Working Tgr Ton Auto Reset 4 Next T5 Ton Sel Lth 
Fetch Req to Queue Immediate (K36) On (J30) Tof Hold Error Tgr Shee! 
NU365 NU365 Tof Auto Reset 1,2,3,4 


Does UABI 
Match Stored 
UAB 


Ton Incorrect Length 


NU362 NU352 


NU351 


Y Error 
Readdress es Yes 
Mode (K32) 
Next To Ton UABI Check Sel Lth Off 
Tof Working Tgr (J30) Tgr (D32) NU351 


Terminate Immediate (K 36) 
NU365 


NU351 


Ton SC Unit 
Sel Tgr (J26) 
NU353 


Response Pipe | 


Ton Control Check Tgr 
On 


NU364 


Tof Req Data Resp. 
NU407 

Ton Data Resp Pipe 2 

NU381 


Sel 
Tgr On and Halt 
1/O (J25) 


Yes 


: : Ton Gate CC (J28) 
No Int Pending NU351 Unit Sel Tgr Off (526) NU353 Ton SC Select Lth 
NU350 NU353 
No NU351 


Next TO Ton 
Release (J29) 


We ee Sel Latch Off 
on are 


Off (L32) NU353 


Is 
Control Ck 
On 


NU361 Sel SC Line Down NU364 Ton CSW Store 
Next To Ton Release Ton CC Bit 0 (K27) Yes Tgr (L32) 
NU353 NU354 NU362 
: Tof : Gate Ce Tgr Off 
Sel SC Syne NU353 


Sel Tgr 


Sel Lth 

' Ton Logout Tgr (L34) 
Gate CC NU362 
Release 


Ton CC Bits 
NU354 


NU363 


Ton Int Request Tgr (K30) 


Gate Contents of 
Q Link Pipe 1 to 
Q Link Pipe 2 

Tof Q Link I Valid 


Q Link 
Pos 2 Valid 


Working 
(L41) 


Tgr On 
(J30) 


Yes 


CW 


Fetch On SW 
1 Q on End with 


1 Fetch 


NU365 
No 


Int 
Pending 


Ton Request 
Data Response (K41) 
NU 407 


Tof Data Resp Pipe 2 
NU381 NU406 
Gate Contents of 
Q Link Pipe 1 to 2 
Tof Q Link 1 Valid 
NU406 


NU350 No VABI Parity 
No Check (D32) 
NU351 


Data Response 
Pipe 3 Off 
NU381 


Tof CC Bit 1 


CC =] Ton cc Bit | 


CC = 11 (K26) 
NU354 


NU354 


DIAGRAM 5-425. SC TERMINATE IMMEDIATE DIAGRAM 5-426. SC TEST 1/O AND TEST I/O CLEAR INTERRUPT 


Load Regs Pushbutton NT396 


Press Load Regs Pushbutton 
Generate Load Pulse NU794 


Chan 
or Stor Chan 
Busy 


NU795 


Turn On Load Latch NU791 


Reset Control Stack Qx 


Display A Pushbutton NT396 


PSCE in 
Maint Mode, No 
Chan Busy, and Clock 
Running 


NU795 


Yes 


CE Panel Switches Set 
Select Qx Data, Adr, 


*Set Display A Latch 


and Wait for Display A or Control Stack 


Pulse to Time Out 


NU795 
Qx Data or 
Start Delay Clock Address Selected 


Display A Pushbutton ) NT396 


PSCE in 
Maint Mode and 
Clock Stopped 


NU795 


Yes 


CE Panel Switches Set 
Select Qx Data, Ad- 
dress, or Control Stack 


*Set Display A Latch. 
Wait for Display 


A to Time Out 
NU795 
Data Selected 
NU792 


(89/£) 


6cP-S 
8CP-S 
LGP-S 


Yes Sel Regs Nu791 Neeae ¢ ea p Need Both Inputs 
Sw on Adr or Adr Ee 
and Dake Gq Need Both Inputs Note ee 
NU819 Selected Qx 
No Sw on Adr and 
Data Set Loop/Block Tgr. Turn 
NU819 On MWS Qx Gate Tgr. 
Gate Address, Mark, 
Enter Out Pri 
After Load Pulse Times 
Out, Puta 1 in Load NU791 


NU823 


Gate CE Adr Switches 
to PPE Req Buffer 
mw 
| ame b 
=a 


Load PPE Req 
Buffer Address 


NU824 


Gp 
| 
Load Q Address 
to Input Priority NUS2s 


Gate PPE Address Mark, 
Key, and S/S Switches |NT468 
to Unit Request Bus 


Gate Unit Req Bus Adr, | NT496, 498,500, 
Mark, Key, and Load 502,504,506, 
Control Stack Qx 508,510 


Need Both Inputs 


Need Both Inputs 


NU823 


| 
Load PPE Req Buffer Data 


Gp 
| 
Load Q Data to NU824 
Input Priority 
Gate PPE Data to 
Unit Request Bus NT588 
Gate Unit Req 


DIAGRAM 5-427. MANUAL LOAD QX DATA OR ADDRESS 


Need Both Inputs 


Need Both Inputs 


Pipe and Generate Load B 


Load C from Load Pipe {| NU791 


Load Pipe Position 4 
and Reset Load Latch NU791 


Log 
or Display High 
Pri 
NT782 

Yes 


Turn On Gate Tgr MWS 
Bus. Gate Address Mark, | NT849 
and Key on MWS Bus 


Log 
or Display 
Address 


Log or Display Data NU819 


Wait Three Cycles 
for Q-Gate Ctr 
to Time Out 


After DT + 60, Display 
Qx Address. Gate 
MWS Bus Adr, Mark, 
and Key to A-Reg 


After DT + 60, Display 
Qx Data. Gate MWS 
Bus Data to A-Reg 


NU796 


After DT + 90, Reset * Display A latch is needed to outgate 
Display Operation NU828 delay clock timings. 
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DIAGRAM 5-433. MANUAL DISPLAY CPE REQUEST BUFFER ADDRESS AND DATA NU828 


DIAGRAM 5-435. MANUAL DISPLAY PPE REQUEST BUFFER ADDRESS AND DATA 


Input Priority, Q Status and Priority Control 
Functional Units 


Link Pipe for Unit Request Bus Skew Data - NT590-NT592 

A three-bit, three-cycle shifter that pipelines a link (Q address). This 
pipeline works in conjunction with the unit pipe described below. 
Whenever a unit gains Q input priority for a store, the assigned queue 
is coded and entered into this pipeline. Three cycles later, the output 
of this pipeline determines the queue into which data will be gated. 


Unit Pipe For Unit Request Bus Skew Data - NT586-588 

A three-bit, three-cycle shifter that pipelines a coded unit identity. 
Whenever a unit (CCC2, CCCi or 3, PPE, CPE, SC) gains queue 
input priority for a store, a code for that unit is entered into this 
pipeline and three cycles later, the output of the pipeline determines 
whose data is to be gated to the queue. 


Control Triggers 


Two pools of queues are maintained by input priority: an available pool 
and a reserved pool. When a queue is reserved, it transfers from the 
available pool to the reserved pool. Conversely, when a queue is 
released, it transfers from the reserved pool to the available pool. A 
queue is available if it is not disabled, not reserved, and not busy. 


Any CCC Priority ~ NT456 
Any CCC interface has gained queue input priority. 


Assign Qx from Bottom - NT443-445 
Qx is the next queue to be assigned from the available pool to a CPE 
request. 


Assign Qx from Reserved - NT435-437 
Qx is the next queue to be assigned from the reserved pool to a channel 
request. 


Assign Q@x from Top - NT440-442 
Qx is the next queue to be assigned from the available pool to a PPE or 
storage channel request. 


CCCl1 or 3 Priority - NT455 
CCC interfaces 1 or 3 have gained @ input priority. 


CCC2 Priority - NT454 
CCC interface 2 has gained Q input priority. 


CPE Priority - NT460 
CPE has gained Q input priority. 


Manual Load Q Address - NT468 
Controls Q input address gating when manually loading a queue from the 
CE panel. 


Manual Load Q@ Data - NT593 
Controls Q input data gating when manually loading a queue from the 
CE panel. 


MCW Qx Disable - NT420-423 
Provides a synchronous input to 'Qx disabled' trigger from an active 
MCW. 


One or More @ Available - NT450 
One or more queues occupy the available pool. 


One Q Available ~ NT450 
Exactly one queue occupies the available pool. 


PPE or SC Priority - NT459 
PPE or storage channel has gained Q input priority. 


PPE Priority - NT457 
PPE has gained Q input priority. 


Qx Busy - NT424-431 
Qx contains a request in process. 


Qx Disabled - NT420-423 
Prevents Qx from entering input and output priority. 


Qx Reserved - NT424-431 
Qx is reserved for channel requests (but not storage channel). 


Release Priority - NT466 
CCC release of a reserved queue has gained priority. 


Release Qx - NT432-434 
Qx is the next queue to be released from the reserved pool. 


Reserve Priority ~ NT466 
CCC request to reserve a queue has gained input priority. 


SC Priority - NT458 
Storage channel has gained Q input priority. 


Store Conflict Enabled - NT461 

Store conflict is enabled on the Q unit request data bus. A store conflict 
is defined as the concurrence of a CPE store request and a CCC or PPE 
store request. 


Tag Block - NT462 

When EMS is 2.5 usec, only one set tag operation is allowed to occupy 
the queue at one time. The tag block trigger prevents PPE or CPE from 
gaining input priority when a set tag occupies the queue and EMS is 2.5 
usec. 


Three Q Available - NT452 
Exactly three queues occupy the available pool. 


Two or More Q Available - NT451 
Two or more queues occupy the available pool. 


Two Q Available - NT451 

Exactly two queues occupy the available pool. 
Input Priority, Storage Returns 

oie nct Aln h aSe A A ,-l t ate 


Functional Units 


EMS-A Return S/S Pipe - NT554~558 
A 12-bit, 2-cycle shifter that pipelines source/sink and check 
signals that return from EMS-A. 


EMS-B Return S/S Pipe - NT566-570 
A 12-bit, 2-cycle shifter that pipelines source/sink and check 
signals that return from EMS-B. 
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MWS Return S/S Pipe - NT542-546 


An 11-bit, 2-cycle shifter that pipelines source/sink and check 
signals that return from MWS, 


SPM Return S/S Register - NT529-530 
A nine-position register that holds the source/sink returning from the 
storage protect memory on set or insert tag instructions to EMS. 


Control Triggers 


Block 2.5 Simulated EMS Advance - NT521 

When EMS is 2.5 usec and being simulated, this trigger prevents the 
EMS advance triggers from turning on for more than one cycle per 
memory select. 


EMS-A Advance Trigger - NT520 
Defines the cycle during which the EMS-A source/sink return bus is 
valid. 


EMS-B Advance Trigger - NT521 
Defines the cycle during which the EMS-B Source/sink return bus is 
valid. 


Gate EMS-A Data to Bypass - NT559 
Gates EMS-A data to the Q bypass for memory display and EMS-A 
access 540 returns to CPE. 


Gate EMS-A S/S to Bypass - NT557 
Gates EMS-A return source/sink to the Q bypass for memory display 
and EMS-A access 540 returns to CPE. 


Gate EMS-~-B Data to Bypass - NT571 
Gates EMS-~B data to the Q bypass for memory display and EMS-B 
access 540 returns to CPE. 


Gate EMS-B S/S to Bypass - NT569 
Gates EMS-B return source/sink to the Q bypass for memory display 
and EMS-B access 540 returns to CPE. 


MWS Advance Trigger - NT524 
Defines the cycle during which the MWS source/sink return bus is 
valid for PSCE. 


SPM Advance Trigger - NT522 
Defines the cycle during which the EMS storage protect memory 
source/sink return bus is valid. 


2.5 EMS-A Advance - NT520 
When EMS is 2.5 usec, this latch delays the turn-on of the EMS-A 
advance trigger until the advance signal falls. 


2.5 Key Advance Latch - NT522 
When EMS is 2.5 usec, this latch delays the turn-on of the SPM advance 
trigger until the key advance signal falls. 


Input Priority, CPE to EMS 


Functional Units 


Backup Buffer Data Skew Pipe Position 1-3 - NT482 
A one-bit, three-cycle shifter that pipelines CPE backup buffer store 
conditions in order to hold the incoming skewed data at the proper time. 


CPE Backup Buffer - Sink Address and Instruction - NT469-472 
A 12-bit register that receives the following bits from MSCE and 
presents these bits to the CPE request buffer: 


Sink Address 1-5 
Store 

Sink Address Parity 
Tag 

Test and Set 
Transpose 

Reject (2) 


CPE-EMS Advance Pipe Position 1-8 - NT404-407, 491 
Predicts CPE-EMS not 540 advances by extending the CPE-EMS pipe 
to 27-32 cycles. 


CPE~EMS Counter Bits 4, 2, 1 - NT487-488 

Contains the number of CPE fetches to EMS not 540 that have not yet 
sent a CPE return warning to MSCE. Incremented seven cycles prior 
to an EMS not 540 advance for CPE. Decremented during the cycle that 
a return warning is sent to MSCE for EMS not 540 returns. 


CPE-EMS Pipe Position 1-2 - NT486 

A duplication of positions 1-2 of the CPE-EMS pipe in output priority. 
Whenever CPE fetches from an EMS (access not 540) a bit enters this 
pipeline. Used for EMS access of 600 or 660. 


CPE-Q-Return Pipe Position 1-7 ~ NT492-4935 
A-one-bit, seven-cycle shifter that predicts the cycle that priority 
should be made in order to return to CPE from the queue. 


CPE Request Buffer - Sink Address and Instruction - NT469-472 
A 12-bit register that receives the 12 bits described for the 
CPE backup buffer and presents these bits to the queue. 


Request Buffer Data Skew Pipe Position 1-3 - NT480 
A one-bit, three-cycle shifter that pipelines CPE request buffer store 
conditions in order to hold the incoming skewed data at the proper time. 


Control Triggers 


Allow Alternate Busy - NT476 
Allows alteration of PSCE busy signal to MSCE when less than three 


queues are available. 


Alternate Binary Trigger - NT476 
A binary trigger that generates alternate busy signals under control of 
the allow alternate busy trigger. 


CPE Enter EMS Pipe - NT484 
CPE will gain Q output priority on this cycle for a fetch to an EMS whose 
access is not 540. 


CPE-Q-Return Slot Predict - NT488 
Assigns slots on the CPE return bus to queue returns to CPE. 


CPE Request Backup - NT475 

A CPE select for EMS has been received from MSCE while the CPE 
request buffer is full. The select is in the CPE backup buffer waiting 
for transfer to the CPE request buffer. 


CPE Request Transfer - NT475 
Transfers a CPE select for EMS from the backup buffer to the request 
buffer. 


CPE Request Trigger - NT474 
A CPE select for EMS has been received from MSCE and is waiting in 
the CPE request buffer for entry into the queue. 


EMS Return Warning to MSCE - NT484 
Signals MSCE that data will be returned from PSCE for CPE in ten 
cycles. 


Hold Backup Address - NT479 
Causes the CPE backup buffer (address, mark, key, sink address) to 
hold its contents. 


Hold Backup Data - NT483 
Causes the CPE backup buffer (data) to hold its contents. 


Hold Backup Reject - NT479 
Causes the CPE backup buffer reject bit to hold. 


PSCE Busy to MSCE - NT477 
A signal from PSCE to MSCE which stops MSCE from issuing CPE 
selects for EMS to PSCE. 


Punchthrough - NT485 
This is a CPE punchthrough cycle thereby allowing an incoming CPE 
request to bypass output priority and select an EMS directly. 


Set Request Address - NT478 
Causes the CPE request buffer (address, mark, key, sink address) 
to hold its contents. 


Set Request Data - NT481 
Causes the CPE request buffer (data) to hold its contents. 


Set Request Reject - NT478 
Causes the CPE request buffer reject bit to hold. 


Simulate CPE Request - NT474 
Generates a simulated CPE select to EMS when in simulate CPE mode. 


Output Priority Control Stack 


Active Bit, CRx - NT704, 709, 714, 719, 724, 729, 734, 739 
Qx contains a request in process. 


Cancel Trigger, Qx - NT708, 7138, 718, 723, 728, 733, 738, 743 
The CCC wants to cancel the pre-fetched data for the channel in Qx. 


EMS S/S Parity Error Trigger - NT689 
This trigger indicates even parity of the source/sink address bits 0-5, 
store, and parity which are gated out on the EMS bus. 


Fetch Request, Qx - NT694, 695, 701, 702 
Qx contains a fetch request. 


Full Bit, CRx - NT707, 712, 717, 722, 727, 732, 737, 742 
Qx contains data or error information. 


Hold Bit, CRx - NT705, 710, 715, 720, 725, 730, 735, 740 
Qx is being held as a sink for any memory errors detected during a 
delayed store. 


MWS S/S Parity Error Trigger - NT682 
This trigger indicates even parity of the source/sink address bits 0-5, 
store, and parity which are gated out on the MWS bus. 


Parity Bit, CRx - NT747, 748, 759, 760 
The parity bit CRx is parity for the seven-bit source/sink address. 


Return Request, Q@x - NT692, 693, 699, 700 
Qx contains a device requesting return of data and/or errors. 


SC, Channel, and PPE Request Triggers - NT690, 691 
The device request triggers indicate that the respective device wants 
data and/or errors returned from the queue. 


Source/Sink Register Bits 0-5, Qx - NT620, 655 
Contents of this register identify the requesting device contained 
in Qx. 


Store Bit, CRx - NT706, 711, 716, 721, 726, 731, 736, 741 
The device in Qx is requesting a store or delayed store. 


Store Request Trigger Qx - NT707, 712, 717, 722, 727, 732, 737, 742 
When on, the store request trigger Qx keeps the store request line up 
during first cycle thereby generating one of the functions to set the 
‘corresponding control register hold bit. 


Tag Bit, CRx - NT708, 713, 718, 723, 728, 733, 738, 743 
Qx contains a tag operation. 


Test and Set Bit, CRx - NT751, 752, 761, 762 
The test and set bit in the control stack indicates an instruction from 
CPU to be executed by the memory. 


Transpose Bit, CRx - NT749, 750, 757, 758 


The transpose bit has no meaning for the PSCE. It is received from 
and returned to CPU with the source/sink address. 


Output Priority, Address and Data Gate Control 


Address Block Trigger, Qx - NT916, 918, 920, 925, 927, 929, 934 
Terminates the address and CR gates to EMS and MWS, the data gate 
for unit return bus, and the CR and/or key gates for CPU return bus. 


CPE-EMS Pipe - NT770, 791, 796 
Initial section of a variable length pipe (12-17 stages). A CPE fetch to 
EMS that is not 540 access will cause an input to the pipe. 


CPU Return Priority Triggers Q0-Q7 - NT826, 828 
Allows @x to enter priority for CPU returns. 


CPU Return Qx Gate Trigger - NT880, 885, 890, 895, 900, 905, 910, 


915 
Qx has been selected to gate out on the CPU return bus. 


Data Skew Trigger 1, Qx - NT916, 918, 920, 925, 927, 929, 934 


Delays the turn on of the data trigger which generates the data out gates. 


Data Skew Trigger 2, Qx - NT917, 919, 921, 922, 925, 928, 930, 935 
Further delays the turn on of the data trigger, which generates the data 


out gates. 


Data Trigger, Qx - NT917, 919, 921, 922, 926, 928, 930, 935 
Allows the gate out of data on the EMS or MWS request buses or on the 


CPU return bus. 
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Data Width Trigger 1, Q@x - NT917, 919, 921, 922, 926, 928, 930, 935 
Delays the turn off of the data gate, thereby controlling the data gate 
width. 


Data Width Trigger 2, @x - NT917, 919, 921, 922, 926, 928, 930, 935 
Trigger not used. | 


Data Width Trigger 3, Qx - NT917, 919, 921, 922, 926, 928, 930, 935 
Trigger not used. 


EMS Data Trigger, Qx - NT876, 881, 886, 891, 896, 901, 906, 911 
Controls the skew and width of the address and data gates to EMS for 
Qx. Generates coded gate bits A B that control outgating of Q data to 
EMS. 


EMS Gate Trigger, Q@x - NT876, 881, 886, 891, 896, 901, 906, 911 
Qx has been selected to gate out on the EMS request bus. 


EMS Priority Triggers Q0-Q7 - NT798, 801 
Allows Qx to enter priority for EMS. 


EMS Source/Sink Buffer - NT875 
The buffers allow timing adjustment of the source/sink address to the 
storage distribution element (3/4 usec EMS). 


Logout or Display Trigger, Qx - NT878, 883, 888, 893, 898, 903, 
908, 913 
Allows logout of address and data at their respective times. 


Loop Block Trigger Q0-Q7 - NT851, 857, 863, 869 
Prevents Qx from entering output priority. 


MWS Bit Trigger, Qx - NT879, 884, 889, 894, 899, 904, 909, 914 
The MWS bit trigger delays the decoded MWS bit to the end of address 
time. The trigger controls EMS tag available, gate key unit return, 
and MWS tag reserve. 


MWS Data Trigger, Qx - NT877, 882, 887, 892, 897, 902, 907, 912 
Enables the generation of coded gate bits A B that control outgating of 
Q data to MWS. 


MWS Gate Trigger, Qx - NT877, 882, 887, 892, 897, 902, 907, 912 
Qx has been selected to gate out on the MWS request bus. 


MWS Priority Triggers Q0-Q7 - NT764, 767 
Allows Qx to enter priority for MWS. 


Occurrence Triggers - NT871, 874 
These triggers indicate the loading order of the eight queues. 


Response Trigger (One per Device) - NT830 
Defines the unit to which data will be returned from the Q on the next 
cycle. 


SC Readdress Trigger - NT878, 883, 888, 893, 898, 903, 908, 913 
Allows re-address for Qx during data time to EMS or MWS. 


Set Tag Block Trigger - NT790 
Blocks MWS bus one cycle after a set tag was gated out. 


Store Bit Trigger, Qx - NT879, 884, 889, 894, 899, 904, 909, 914 
The store bit trigger delays the store bit from the control stack and 
holds it to the end of first cycle. The trigger controls the set tag and 
insert tag to EMS and MWS and also the turn on of the SC readdress 
trigger. 


Store Return Trigger to CCC - NT831 
Indicates to the CCC, that on the next cycle, errors will be returned 
from the Q on the unit return bus. 


Tag Bit Trigger, Qx - NT879, 884, 889, 894, 899, 904, 909, 914 
The tag bit trigger delays the tag bit from the control stack and holds 
it to the end of the first cycle. The trigger controls the tag operations. 


Test and Set Trigger, Qx - NT877, 882, 887, 892, 897, 902, 907, 912 
Sends test and set signal to MWS or EMS during address time. 


Unit Return Bus Block Trigger - NT830 
Allows gate-out on the unit return bus on alternate cycles. 


Unit Return Qx Gate Trigger - NT880, 885, 890, 895, 900, 905, 910, 
915 
Qx has been selected to gate out on the unit return bus. 


Unit Return (CCC Return) Priority Triggers Q0-Q7 - NT826, 828 
Allows Qx to enter priority for unit returns. 


Output Priority, Storage Bus Selection 


Block Decode Trigger - NT938 
This trigger is not used. 


Box Group Triggers - NT937, 938 
These triggers are not used. 


EMS Box Busy Reset Trigger (Box 0-31) - NT953, 956, 961, 964, 969, 
972, 977, 980, 985, 988, 993, 996, NUOO1, 004, 009, 012 

The function of this trigger is to establish a platform for a busy trigger 
reset after an EMS box goes from busy to not busy. 


EMS Box Busy Trigger (Box 0-31) - NT953, 956, 961, 964, 969, 972, 
977, 980, 985, 988, 993, 996, NUOO1, 004, 009, O12 

This trigger indicates to the Q, from the time the select trigger comes 
on until the memory goes from busy to not busy, that requests to this 
box cannot be expedited. 


EMS Select Box Trigger (Box 0-31) - NT953, 956, 961, 964, 969, 972, 
977, 980, 985, 988, 993, 396, NU001, 004, 009, 012 

This trigger indicates to EMS that some device is going to store in or 
fetch from some address in the BSM selected. This trigger also allows 
an EMS bus address check, comparing the BSM selected with the four 
low-order address bits. 


EMS Select Error (1-3) - NU039 
This trigger indicates discrepancies between the outgated address to 
EMS and the BSM selected. 


MWS Box Busy Reset Trigger (Box 0-15) - NUO13, 018, 019, 024, 025, 
030, 031, 036 

This trigger establishes a platform for a busy trigger reset when MWS 
is being simulated. 


MWS Box Busy Trigger (Box 0-15) - NU014, 017, 020, 023, 026, 029, 
032, 035 

Indicates to the Q, from the time the select trigger comes on until the 
memory goes from busy to not busy, that requests to this box cannot 
be expedited. 
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MWS Select Box Trigger (Box 0-15) - NU014, 017, 020, 023, 026, 029, 
032, 035 

Allows a MWS bus address check, comparing the BSM selected with the 
four low-order address bits. 


MWS Select Error Check - NU052 
Indicates discrepancies between the outgated address to MWS and the 
BSM selected. 


Tag Complete Triggers ~- NT939, 940 
These triggers are not used. 


Output Priority, Logout and Maintenance Mode 


Allow Clock Trigger - NU501 
Allows the ten basic clock pulses to be distributed to the PSCE. 


EMS Simulate Full Trigger, Qx - NU079, 082 
Upon selection of EMS, this trigger establishes a platform that causes 
a simulated set full bit signal with the occurrence of counter reset Qx. 


End Single Cycle Trigger - NU501 
Generates a platform to reset the allow clock trigger. 


Maintenance Console Address Block Trigger - NU077 
Controls the falling of the address gate for 3/4 usec memory. 


Maintenance Console Gate Trigger - NU076 
Enables the MC address gate until the end of the memory display or 
store pushbutton signal. 


Maintenance Console Priority Trigger - NU075 
Establishes a platform for the MC address cycle. 


MC Data Skew Trigger 1 - NU077 
Delays the turn-on of the data trigger which generates the data outgates. 


MC Data Skew Trigger 2 - NU077 
Further delays the turn-on of the data trigger, which generates the 
data outgates. 


MC Data Trigger - NU078 
Allows gate-out of data from the switches on the EMS, MWS, and unit 
return buses. 


MC Data Width Trigger 1 - NU078 
Delays the turn-off of the data gate, thereby controlling the data gate 
width. 


MC Data Width Trigger 2 - NU078 
Generates a platform to turn on data width trigger 3. 


MC Data Width Trigger 3 - NU078 
Resets the data trigger which causes the fall of the data gate. 


MWS Simulate Full Trigger, Qx - NUO079, 082 

When MWS has been selected by output priority, this trigger establishes 
a platform that causes a simulated set full bit signal with the occurrence 
of counter reset Qx. 


Priority Trigger for Logout - NU056 
Allows logout or display to enter priority on the MWS bus until logout 
or display becomes high priority. 


Scan Trigger - NU056 
Resets the logout priority trigger when the Q gate trigger turns on, and 
keeps it reset until the scan is completed. 


Single Cycle Trigger - NU501 
Establishes a platform to set the end single cycle trigger and prevents 
the allow trigger from being set a second time by one single cycle pulse. 


Stop PSCE Clock Trigger - NU501 
Stops the ten basic clock pulses generated by the ring from being 
distributed to the PSCE. 


Synchronizing Trigger - NU501 
Generates a stable platform to set the single cycle trigger. 


CCC, Channel Instruction Controls 


Allow SIO Trigger - NU176 . 

Gates the start I/O or IPL to the channels at the appropriate time. The 
instruction is suppressed until a queue has been reserved, if a queue 

is required. 


IPL Counter Triggers and Latches - NU174 
A two-position counter that provides the timing for the IPL pulse width. 


IPL Interlock Trigger - NU173 
Prevents more than one IPL pulse from occurring per IPL operation. 


IPL Trigger - NU173 
Provides a 240 usec IPL pulse at the channels. 


Manual HIO Trigger - NU173 
Simulates a halt I/O instruction to the PSCE when the HIO switch is 
depressed. 


Manual SIO Trigger - NU173 
Simulates a start I/O instruction to the PSCE when the SIO switch is 
depressed. 


SIO Busy Gate Trigger - NU175 

Provides a gate for the duration of a SIO or IPL if the selected channel 
is already in operation or if the selected channel is the storage channel 
or a multiplexer channel. Under these conditions, the SIO gate trigger 
is suppressed. 


SIO Gate Trigger - NU1L75 

Provides a one cycle gate during a start I/O or IPL, to initiate the 
queue reserve sequence if required, make the high or low-speed channel 
determination, and increment the appropriate in-use counter. 


SIO Interlock Trigger - NU176 
Prevents more than one SIO gate or syne from occurring per start I/O. 


SIO Sync Trigger - NU175 

Synchronizes the start I/O instruction line from CPU, direct control 
feature, manual SIO, or IPL. Provides a stable signal to the SIO control 
triggers, SIO gate and SIO busy gate. 


-CCC, Common Storage Request and Response Cycle Controls 


Add 1 Trigger - NU224 
Increments the current channel storage address by 1 when required 
during prefetch operation. 
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Add 2 Trigger - NU223 
Increments the current channel storage address by 2 when required 
during prefetch operations. 


Data Gate Trigger - NU222 
Gates the data from the required interface to the unit request data bus 
during channel store operations. 


IF1 Accept Trigger - NU221 
Notifies a channel that its storage request has been accepted by the 
PSCE to prevent the channel from reissuing the same storage request. 


IF1 Bus Valid Latch - NU220 
The storage address from the requesting channel on interface 1 is valid 
in the PSCE. 


IF1i Input Priority Response Latch - NU222 
The storage request from a channel on interface 1 has been entered 
into a queue. 


IF3 Input Priority - NU222 
The storage request from a channel on interface 3 has been entered 
into a queue. 


IF1 Priority Trigger - NU218 
The current input priority request will service a channel on interface 1. 


IF3 Priority Trigger - NU218 
The current input priority request will service a channel on interface 3. 


IF1 Response Control Trigger - NU218 
Gates the increment pulses to the interface 1 response counter. 


IF1 Response Counter Triggers and Latches - NU219, 220 
Delays the input priority request until the storage address from the 
requesting channel is valid in the PSCE. 


IF1 Response Cycle Trigger - NU218 

The CCC is in the process of responding to a channel storage request on 
interface 1. This trigger is on from the time a channel is given response 
priority until the channel request is entered into a queue. 


Input Priority Trigger - NU221 
A request to enter input priority for the purpose of setting a channel 
storage request from interface 1 or 3 into a queue. 


Retain Priority - NU224 

Prevents interface 1 priority trigger from resetting until two successive 
input priority requests have been made during a prefetch 2 initial request 
operation. 


CCC, Channel Priority 


Channel X (0-5 and 7) Release Sync Triggers - NU239, 245 
Synchronizes the channel X end signal to provide a stable signal to enter 
the queue release priority network. 


Channel X (0-5 and 7) Request Sync Triggers - NU239, 245 
Synchronizes the storage request line from the channel to provide a 
stable signal to enter the response priority network. 


Channel X (0-5 and 7) Response/Release Priority Triggers - NU239, 245 
The given channel has priority over all others on interface 1 to either 
initiate the response cycle sequence or the queue release Sequence. 


CCC, Multiplexer Channel Control Triggers 


Channel X (0 or 7) Multiplexer Reserve Trigger - NU252, 306 
During the rise of the 'selector subchannel in operation' signal, this 
trigger initiates the queue reserve sequence. 


Channel X (0 or 7) Op In Sync Trigger - NU252, 306 

Synchronizes the rise or fall of the 'selector subchannel in operation' 
signal. This signal is used within CCC to determine when a multiplexer 
channel is going into or out of operation. 


Channel X (0 or 7) Simulate Multiplex Op In Trigger - NU252, 306 
During manual simulate operations, this trigger is used to simulate 
the 'selector subchannel in operation' signal. 


CCC, High-Speed Channel Control Triggers 


Channel X (1-5) Cancel Trigger - NU262, 271, 280, 289, 298 

Notifies output priority controls to cancel any outstanding storage 
requests for this channel in the queue. The channel has either terminated 
or made a control word request during the prefetch condition. 


Channel X (1-5) Control Word Trigger - NU261, 270, 279, 288, 297 
Defines a storage request by the channel as a non-data fetch request. 
Requests by the channel for either the channel address word (CAW) or 
a channel command word (CCW) will set the control word trigger. 


Channel X (1-5) Fetch Complete Gate - NU259, 268, 277, 286, 295 
Allows the channel to examine the channel X fetch complete signal 
generated by output priority controls. 


Channel X (1-5) High Trigger - NU261, 270, 279, 288, 297 

All storage requests from the channel for the current operation will be 
treated by the CCC as high-speed for purposes of queue reservation and 
data prefetching or storing. 


Channel X (1-5) Initial Request Trigger - NU261, 270, 279, 288, 297 
Defines the initial or start-up condition during a prefetch operation. 
The duration covered is from the first data fetch request until the 
prefetch running condition. 


Channel X (1-5) Pre-CDA Trigger - NU260, 269, 278, 287, 296 
The channel is in the portion of a chain data operation that does not 
require any storage requests to be entered into the queue. All 
outstanding data has already been prefetched. 


Channel X (1-5) Prefetch Trigger - NU261, 270, 279, 288, 297 

Covers the period defined as the prefetch running condition. The current 
data word requested by the channel has been prefetched by the PSCE 
during a prior channel storage request. 


CCC, High, Low, or Multiplexer Channel Control Triggers 


Channel X (0-5 and 7) Advance Trigger - NU253, 262, 271, 280, 289, 
298, 307 

Generates a pulse to notify the channel that data requested by the channel 
is available on the storage bus. 


Channel X (0-5 and 7) Error Sample Trigger - NU253, 262, 271, 280, 
289, 298, 307 

Generates a pulse to notify the channel that any errors incurred during 
a store request are available on the error bus. 


Channel X (0-5 and 7) In Operation Trigger - NU254, 263, 272, 281, 
290, 299, 308 

During a 2860 operation, this trigger means that the channel has 
accepted a SIO instruction and has not yet sent a channel X end signal. 
During a 2870 operation, it means a selector subchannel is in operation. 


Channel X (0-5 and 7) Interlock Trigger - NU255, 264, 273, 282, 291, 
300, 309 

Prevents a channel X storage request signal from entering response 
priority until its previous request has been serviced. 


Channel X (0-5 and 7) Manual Store Trigger - NU254, 263, 272, 281, 
290, 299, 308 

Latches the store switch setting during a simulate SIO to channel X. 
It then provides the store or fetch signal during channel X simulated 
storage requests. 


Channel X (0-5 and 7) Release Trigger - NU253, 262, 271, 280, 289, 
298, 307 

Records channel X end signal until the queue release sequence for this 
channel is completed. 


Channel X (0-5 and 7) Return Request Trigger - NU255, 264, 273, 282, 
291, 300, 309 

A request to output priority controls to transfer data and/or errors 
residing in a queue for channel X to the CCC return buffer. 


Channel X (0-5 and 7) Storage Request Trigger - NU254, 263, 272, 281, 
290, 299, 308 

Coupled with the request generation, this trigger simulates storage 
requests from channel X during simulate I/O operations. 


CCC Data Return Controls 


IF 1 Address Check Trigger - NU228 
Provides buffering to interface 1 for any address parity error detected 
on a channel storage request. 


IF1 Data Check Trigger - NU229 
Provides buffering to interface 1 for any data parity error detected on a 
channel storage request. 


IF 1 Invalid Address Check Trigger - NU229 
Provides buffering to interface 1 for any invalid address error detected 
on a channel storage request. 


IF1 Protect Check Trigger - NU229 
Provides buffering to interface 1 for any storage protect violation 
detected on a channel storage request. 


Return Interlock Counter Triggers and Latches - NU231 
A three-position counter that determines the duration of each return 
in the CCC return buffer. 


Return Interlock Trigger - NU230 
Prevents any further store or fetch returns from entering the CCC 
return buffer until the current return has timed out. 


CCC, Queue Reserve/Release Controls 


High-In-Use Counter Triggers and Latches - NU232, 233 
A three-position counter which records the number of channel operations 
defined as high speed which are currently in operation. 


Low-In-Use Counter Triggers and Latches - NU323, 324 
A four-position counter which records the number of channel operations 
defined as low speed which are currently in operation. 


Low Q Available Counter Equals 0 Latch - NU316 
Provides a fast 'low-Q-available counter not equal to zero' signal to 
suppress additional temporary reserves. 


Low Q Available Counter Triggers and Latches - NU234, 235 

A two-position counter which records the number of queues reserved for 
low-speed channel operations currently unoccupied by a channel storage 
request. 


Low Q Reserved Counter Triggers and Latches - NU314 
A two-position counter which records the number of queues currently 
reserved for low-speed channel operations. 


Low Return Increment Latch - NU234 
Latches a data return condition to provide a gate to increment the low 
queue available counter. 


Temp Reserve Gate Trigger - NU316 

Allows a queue to be reserved for those operations that require a queue 
for the duration of a storage request only, Provides the gate to examine 
the low queue reserve criteria for multiplexer channel reserve 
operations. 


Release High Gate Trigger - NU316 | 
Provides the gate to examine the queue release criteria for a high-speed 
channel ending operation. 


Release Low Gate Trigger - NU316 
Provides the gate to examine the queue release criteria for a low-speed 
channel ending operation. 


Release Request Trigger - NU318 
A request to enter input priority for the purpose of releasing a 
previously reserved queue. 


Release Response Latch - NU218 


Latches a one-cycle response signal from input priority to notify the 
CCC that a previously reserved queue has been released. 
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Release 2 Trigger 1 and Trigger 2 - NU318 

Prevents the reset of the release request trigger until two queues have 
been released during a release sequence for a high-speed channel 
operation in prefetch 2 mode. 


Reserve Request Trigger - NU317 
A request to enter input priority for the purpose of reserving a queue. 


Reserve Response Latch - NU223 
Latches a one-cycle response signal from input priority to notify the 
CCC that a queue has been reserved. 


Reserve 2 Trigger 1 and Trigger 2 - NU317 

Prevents the reset of the reserve request trigger until two queues have 
been reserved during a reserve sequence for a high-speed channel 
operation in prefetch 2 mode. 


PPE, Interface Control 


Address Gate Check - NT263 
Generates a gate of the proper duration to outgate an address check 
signal to the PPE when an address check occurs. 


Cancel - NT262 

Turned on if a cancel is received by the PSCE from the PPE. If a store 
operation was initiated by this request, the operation is turned into a 
fetch and data is returned to the PPE. 


Insert Tag - NT256 
Turned on when an insert tag instruction has been requested by the PPE 
and remains on until a new PPE instruction is received by the PSCE. 


Left/Right - NT257 

In Mod 50 mode, this trigger indicates that a single word bit was present 
in the request address and is used to outgate the left or right half of a 
doubleword to the PPE. 


PPE Counter Positions 1, 2, 4, 8 - NT260, 261 

A four-position counter used in the generation of interface lines of the 
proper duration to the PPE. 

PPE Data Check Queue - NT264 | 

Set when a queue is outgated to the PPE return buffer if a data check 
associated with a PPE request was stored in the error queue. 


PPE Data Check Unit - NT264 
Set when a data check is detected as a queue is outgated to the PPE 
return buffer. 


PPE Store - NT256 
Set when a store operation has been requested by the PPE. Remains 
on until a new PPE instruction has been received by the PSCE. 


Pre-Gate Control - NT257 
Used to start the gating in Mod 50 mode of the left or right word to the 
PPE in anticipation of SLT logic delay. 


Program Gate - NT263 
Outgates to the PPE, a store protect violate (SPV) signal of the proper 
duration when an SPV has been detected. 


Request Busy - NT257 
Turned on during the receipt of a request from the PPE and remains on 
until the return sequence has been completed by the PPE. 


Request Counter Control ~ NT257 
Indicates that the PPE counter is being stepped because of a request 
from the PPE. : 


Request Input Priority - NT259 
Turned on when the proper information is contained in the PPE request 
buffer and turned off with a response from input priority. 


Request Latch - NT258 
Used in Mod 50 mode to remember a plus state request from the PPE. 


Response Trigger - NT258 
Informs the PPE that the present request has been accepted by the 
PSCE. 


Return Counter Control - NT263 
Turned on with the receipt of a response from output priority and used to 
control stepping of the PPE counter during the return sequence. 


Set Tag - NT256 
Set when a set tag operation has been requested by the PPE. Remains 
on until a new PPE instruction has been received by the PSCE. 


Sync Trigger 1 - NT258 
Turned on with the receipt of a request and a clock to synchronize the 
request from the PPE to the PSCE clock timing. 


Sync Trigger 2 - NT258 
Used in conjunction with sync trigger 1 in the final step of synchronizing 
the request from PPE. 


Test and Set - NT256 

Turned on when a test and set instruction has been received by the 
PSCE from the PPE and remains on until a new PPE instruction is 
received by the PSCE. 


PSCE Error Triggers 


Refer to Diagram 1-1 in IBM 2091 Processing Unit, Volume 1, Diagnostic 
Techniques, FEMDM, Form Y22-6671, for a description of the PSCE error 
triggers. 
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Any Ucndl Int, PPLN Not Empty. 
Max Time = 10 ms. 


DIAGRAM 5=503. SINGLE CYCLE OPERATION (SHEET 2 OF 2) 


Ton Stop Tgr (N94) 


NM531 


Yes 


ate Switch 
in SC or SP Pos 


NY510 


FLA 


Ton Pseudo Auto Tgr 


NM545 


Ton SPI Tgr 
Ton SP2 Tgr 


NM547 


NM513 


Ton Stop State (M94) 


NM513 


Single Pulse 
Mode 


No 


Tof FLA M/D SC Tgr 
Tof FLA M/D SC 


Rate Tgr (N97) 
NM543 


This Tgr on Allows 
Continuous Pulses 
thru CPU (1 Pulse 
Every 6 Cycles) 


Inhibit Ton FLA M/D SC 
M/D SC Yes SC M/D = Tgr (M97) 
Rate Tgr On In Use 
or NM543 NM543 


FLA M/D 
Completed in 
Pseudo SC Mode 


Tof SCI (L96) 


NM541 


Tof Pseudo 
Auto Tgr (C36) 


NM545 


Tof Hard Stop 
Tgrs (C36) 


NMS551 


Tof SP] 
Tof SP2 


N M547 


CPU in 
Stopped State 


Allows Normal 
Continuous Clock 


Pulses in CPU 


(3/68) 5-503 (2 of 2) 


Objective: 
Display in CBR the contents of a GPR, an FPR, or an unaddressable register, 


Single Register Display, Data Flow 
Reset all but 
oR 128 and 1 
Scan Bus 
Turn — Out Gates 
off 128 Word Counter NY070 
jize | 64 | sz fio | es | 4 2 fi | 
NY073 Select e 
Turn Gates NY989-999 | 
oR: off 1 | 3 CPE, MSCE, PSCE 
OR hg 
: F {i Gscnder Low 0-15 1a 
NY075 
NY076 
NY073 
Reset Wd Ctr _Scan Mode 
Pseudo 
Address 950 ns Console 
(.——— Indicators 
Shun 3D Single Reg PSS 
Display Tgr 
E>. NY036 
Reset Scan Ring 
NY019 
jor Scan Mode 
Log Word Select Gates 
NY965-989 
CC4 
B Cycl Gate Log Bus to CBR 
Single Reg Display Tgr A ig Pas 
ie 
| CBR omime. 
- A Clear CBR NY101 
' (+8P) 63 


NY232 


ingle Register Display 


Single Register Word Counter Out’ 
Display OR 


NY530 NY078 


350 Ns Pulse A 


Single Reg Display Counter Bit|/Powering 
Interlock 


NY503 NY531 NY007 


Single Reg Display Indicator Word Ctr 


Display Pul 
or Sanne Tgr Decode 


NY542 ‘NY531 NY073 


Scan Mode | 


NY0O11 
Reset Scan (A01) 
Ring 


Scan Select Gates 


GPR, FPR 


Stor/Disp 
Rotary 


NY019 NY987, 988 


Reset Word Counter 


Unadr Reg (C01) 


NY036 


Scan Select Lines 
to|\CPE, PSCE.Gate 
Data to Scan Bus 


Ctrl Gates Scan Bus 
to Log Bus 


NY965-986 


INY989,999 


Display Reg/Pseudo 
No Addr from CAR Address 


NY530 


Gate Log Bus 
to CBR 


NY232,141 


Log Bus 


NY600-955 


Pseudo Adr Gate 


and Translate 


NY213 


CBR 


NY101-136 


Display 
Completed 


DIAGRAM 5-504. DISPLAY IN CBR (SHEET | OF 3) 
5-504 (1 of 3) 


Pseudo Address Generation for Single Register Display 
Input Output (Pseudo Address) 


Sel Address Keys | HO Digit —_—i LO Digit 
Reg | 28 | 29 | 30 | 31 | Hex | 128 [64] 32/16 [8] 4] 277 | 


polofofofofo| fo fof ole fol ififi] o 


— =| 2{ololifof2} fo fol} ofo {i]ofo}o} os | 
Key Rate Sw Not on Process ~ Ht 
350 ns _ MC Test Sw Not on Process ) 
Display Pulse ye d 
\ 
NY503 


Single 


CPU Stopped 
< Interlock Reg Display 


‘Store/Display Sw 


Gq s' 


PH 


Storage 


Sheet 1 


pag thee Le tal 1 


ORR au 


128 | 
i 
64 
32 
] 6 Pseudo 
Address 
Output 
8 
Sheet 1 
4 


i 
i 
j 
: 


¥ Display GPR Address : 
=| 


DIAGRAM 5-504. DISPLAY IN CBR (SHEET 2 OF 3) 


- 5-504 (2 of 3). 


Objective: 
Display in CBR the contents of a selected storage location. 


Storage Display In CBR 


Store/Display Sw Fetch Test 
‘ Storage Fetch Command Start Access 
GenR Unadrbl R Fetch Request Trigger Request Tgr Console Address Keys 
en Regs nadrbl Reg , 
FLP Regs (4) 8 3] 
NY530 ee oe 
i NY 201 
Bianloy: Key 350 ns Display Manual Fetch : eae) : 


bie $s Pulse FL 
NY500 


Console Reset 
NY503 


Command 
Interlock 


Command 
Repl 

CCA at 
MC Request MSM 


Cycle Out 


len MSCE Response 


Buffer Busy Tgr 


Start Access Tgr 


Cycle Out 


Not Buffer Busy MSCE 


Console Clock 142 
A. Display Pulse 
i When ava eee cae: me es | 


C. Start Access Tgr }BG-E4 |g | 
pa teaws tg | ft | 
eK | DIG Console Request (Memory Display Return Ctrl) 


Sink Tag Gate CDBI to CBR 


NY 23] NY231 


1 oiccontes | | Nig clear con [CH 0 
c Grete ourt | | (Li . cen f 


Fetch (Not Store) 


*Asynchronous Signal NY 232 
Storage Display 
Console Address 
Keys (Z92) 
Cycle Out Tof: Start Access 
Tgr On (A34) Tgr (A31) 
NY231 
No 
CAR Lines 8-31 
Hot to MSCE CAR (Y 92) 
NY 201 Ton Manual Fetch 
Tgr (A33) MSCE Response 
NY 542 NY 963 
- Tof: Request Tgr 
Cmnd Intlk NY231 
Tgr On 
Dofa In Gate Resets the CBR 
Console Request (TDO-125) and gate 
CDBI to CBR 
Fetch Command NY231 
NY 231 
Tof: Fetch Tgr 
(A33) 
Ton: Fetch Tgr, 
350 ns Pulse A Start Access Tgr NY 231 
(A31) 
NY 503 NY 231 
Ton: Cycle Out 
Tgr (A34) 
Toni Request Tgr, MC Reg MSM NY231 
Display Pulse Bfr Busy Tgr 
NY 542 NY:23] 96 


Tof: Man Fetch 
Tgr, Bfr Busy Tgr 


See Single 

Register —— Stor/Disp Ton: Cmnd Intlk NY 542,231 
Display Rot Tgr 

Flow Chart ee 

(Sheet 1) NY 530 NY 542 


Tof: Cmnd Intlk 
Tgr 


Storage 


NY 542 


Display 
Completed 


DIAGRAM 5-504. DISPLAY IN CBR (SHEET 3 OF 3) 


5-504 (3 of 3) 


Store Into GPR or FPR 


80 = eerie SS 
[SEs EEE OO Ee EE : 


Store Key 


350 ns Console Address Keys Console Data Keys 


NY500 
$s 


\ = StoreDisplay Sw 


3 ves NY101 
Storage  Unadrbl a 
0 (+8P) 63 : 
Gen Regs Regs 
Gate ; 
FLP Regs (Cannot ny L_CBR Out | 
Store) sPADg | 4 MC. Out Bus MAINTENANCE 
CONSOLE 
EE cose ateoeeemeon —— . eee ™ 
sR STR CM i RE EEE 
Man GPR 
Stop State L 
op State Latch Load Tor Set GPR MSCE 
Ingate 
Sto Button PH Latch 


ate CBR to SBC Gate CBR 
Ferchcon [| — [Gate BRT SHO 10-43 0 
to FXB F ia SBO 0-63 


Allow one CPU 
Clock Cycle 

if in Single 
Cycle Mode 


SBO 


Set Sink Addr For F XB F (011110) 


Gate CAR 
29-30 to FLR 
Decoder 


Clk 


Gate SBO 
0-63 to 
FLB1 0-63 


ra | 


Set Sink Addr For FLB] (010001) 


| FXB F FLB | 
) (+4P) 31 (2) 0 (+8P) 63 


Common Data Bus 


FLR p . s 
16 Ingat A Float Point Registers 
General Purpose Registers (16) iia iedteass (4) oating Poi g 
+4P) 3] Decoder 0 (+8P) 63 
= EERE 6 AER mi enerseeeree ee me oe raters a er ew amenecwsw eG 
Objective: 
Store data from CBR 
Store Into GPR into a selected GPR. 
Console Address 
Keys 28-3] 
(Z92) Cac Fetch MC 
NY299 Data Keys Data for FXB F 
NY191-198 NM527 
CAR 28-31 
(Y92) 
Ton MC 
CBR 
NY 207,210 Return Sync 
NY101-136 NV746 
350 ns 
Pulse B Convert Addr 
NY503 fo AahT —— MC Retn Bit 
to os | 
NY964 Data to SBO (N121) 
NV400-495 NWw703 
Gen Sink 
seta Gee Gate SBO Addr For FXB F 
Yes Fix E to FXB F AS Pos 8 (Q121) 
NK513 NW765-767 
NK575 
Stop 
No State Lth On 


(M94) 


Oe GPR IG 


MC Rtn Bit 
in AS Pos 9 


Gate FXBF to 
CPA Adder A 


Latches 


NH371 -427 NW773 


NG901 


GPR's 


Ton Man 
NG103-387 Sto Tof 
Latch 
NM529 


Stor/Disp 
Rotary 


NM527 
GPR 


Tof Man 


GPR Ld Tor 


Ton Man (N93) 


Outputs Gated by 


NM527 


Store 
Completed 


GPR Ld Tgr (N93) 


Ring Tgrs 


NM535-537 NM527 


(3/68) 5-505 (1 of 3) 


DIAGRAM 5-505. STORE (SHEET 1 OF 3) 


Store Into FPR 


350 ns Pulse B 


NY503 


Yes 


Stop 
State Lthon 
(M94) 


No 


Store Pulse 


NY504 


Store/Disp 
Rotary Sw 


FLR 


Outputs Gated By 
M Ring Tgrs 


DIAGRAM 5-505. STORE (SHEET 2 of 3) 


5-505 (2 of 3) 


NM527 


Console Address 
Keys 29, 30 (Z92) 


NY299 


CAR29, 30 (Y92) 


NY207, 210 


Convert Addr to 
ASLT 


NY 964 


FLR Ig Controls 


Ton CDB to FLR 'X' 


NQ532-535 


Gate CDB to FLR 
> 4 


NQ404-405 
NQ424-425 


Store Completed 


Console Data Keys 


NY191-198 


CBR 


NY101-136 


Gate MC Data to 
SBO 


NV400-495 


FLBI 


Man Gate FLBI to 
CDB 


NQ507 


Objective: 


Store data from CBR into a selected FLR. 


Fetch MC Data for 
FLBI 


Ton MC Rtn Sync 


NV746 


MC Rtn Bit to AS 
Posi] (N121) 


NW703 


Gen Sink Addr for 
FLBI AS Pos 8 
(Q121) 


NW765-767 


MC Rtn Bit in AS 
Pos 9 


NW773 


Gate SBO to FLBI 


NQ641 


Store Into Storage 


Store/Display Sw | 
See Sheets pray Stop State Lth ee seal Console Data Keys 
l and 2 Storage a elects 
A Initialize Instruction Arra ae 
Sto Button nitialize Instruc Way GG 4 SMW ce aoe ee i 
Gen Regs Clk iin if CPU is in Stop State 
FLP Regs Unadrbl Regs NM527 
(Cannot Store) | NY542 
1 UNIT 
NY530 
NM527 CBR 
tore 3 0 eae 
“a 50 ns 0 (+8P) 
CC1B 
5007 dhe 
Not Reverse Parity Mode —_ x 
NY503 ae | CDBO 
= CC2B , 64 72 
a Update CBR Parity Gate 
ttt LNot RPM CBR Out 
Store Test 
Manual Store 
Request Tar MC Request MSM 
= 
Console Reset 
NY231 
MSCE Response 
A 
Cycle Out 
FL }A34 


Log Gate CBR Out 


og 
NY23] SPAD 8 A cece 


Start Access 


The inactive 
state of this 

line tells the 
MSCE to perform 


a store operation 


Command Reply Console Reset 


Objective: 


Console Address Keys 


MSCE 


Store contents of CBR into MWS or EMS. 


Store Into Storage 


Tof Manual 
Store (N93) 


Store Command Command Intlk 


NY542 NY542 


NY 542 


Stor/Disp 
Rotary Sw 
Set to 


Start Access (A31) MSCE Response Tof Buffer Busy 


NY231 NY963 NY23]1 


Storage 


Tof Command Intlk 


350 ns Pulse Buffer Busy Tof Request Tgr (A32) 


NY231 NY542 


Stop Tgr Stop State 
(N94) 


Ton Cycle Out 
Tgr (A34) 


Store Complete 


Request Tgr (A32) 


NY23] 


NY523 NY231 


Reinitialize | Array 
(See Diagram 5-5) 
NM527 MC Request MSM 


Manual Store (N93) Command Reply 


NY542 NY173 NY963,NV742 


Reset CBR Par 


Fetch Tgr = Store 


MSCE MSCE 


NY23]1 


DIAGRAM 5-505. STORE (SHEET 3 OF 3) 


Console Address Keys 


Gate MC Addr Bits 


NW000, NW023 


Console Data Keys 


Gate Data To SBI 


(3/68) 


NV788 , NV090 


5-505 (3 of 3) 


Objective: 
Set IC - Set CBR bits 40-63 into address portion of PSW. 
Set PSW - Set CBR bits 0-63 into PSW. 


Stop 


Set PSW 


Stop 


State (M94) No State (M94) No 
Stop Tor Stop Tor 
NY532 NY532 
Yes Yes 
Ton IC Tgr (N93) Ton PSW Tgr (N93) 
NM521 NM521 
| Console Data Keys 
Ton Ml 
NM537,NM535 
Console Buffer Reg 
in hes Rei Gen Sink Addr NY101 
(If On) AS Pos 8 
NM525 NW767 
-Gate CBR 
Out 
(CXR Out) 
232 
Data SBO AS Pos 9 a SE eR eRe: Se AE nS eee: AOE a 
NV400, NV495 
Aisi i Data For Ingate Temp | 
emp 
NM525 NM177 
Gate SBO ->UB,LB, Ton Initial 
MC Return AOC, IR Fetch T (D71) 
NV746 NM427 NM523 
- ee Set Op Reg Empty 
NW703 NN241 
Set 
PSW Tar me a ie 
On 
NM537 


DIAGRAM 5-506. SET IC, SET PSW 


9-506 


Gate Temp | To 


PSW Reg 


Tof IC Tgr 
Tof PSW Tgr (N93): 


NM521 


350 ns Pulse A 


NY503 


IPL Pulse 


NY507 


Generate System 
Reset 


NY521 


Ton IPL Latch 
Local or Remote 


NY507 


IPL Unit and Chan 
Select 


Load Light 


NY578, 579 NY553 


Unit and Chan 
Address to PSCE 


IPL to PSCE 


NY507 
NU173 


NU173 - 250 


PSCE Reserves Q 
and Issues IPL to 


Chan 
Diagram 5-408 


DIAGRAM 5-507. INITIAL PROGRAM LOAD 


Chan N Generates Reset 
for Chan, Devices, and 
CU's, then Generates 
Dummy CCW: Command 
Addr = 8; Data Addr = 0; 
Count = 24; Read Command; 
CC and SLI Flags 


Selected Unit Reads 
3 Dbl Wds Into Stor 
Loc 0, 8, 16 


Channel 


Release 


NM377 


Yes 


Ton IPL Tgr 
Ton Set PSW 
Ton Set IC (N93) 


NM521 


Ton Ml NMS535 


Ton Temp | 
Fth Tag (F74) NN20] 


Tof Loop Mode (E102) 
N M087 
Fetch to PPLN3 
for Temp | 
NL601-619 


Storage Loc 0 
Returns: ISR\= Temp] 


Gate SBO to UB, 
LB, AOC, IR, 
Temp | 


NM427 


Objectives: ; 
Load 3 double words into MWS starting at location 00000 


by use of load pushbutton . 


Ton Init 


Fth Tgr (D71) 


Gate Temp | to 


PSW Reg 


Ton Start 0 (N93) 


NM523 


Set Op Reg Empty 


Ton Man 


Tof 
Tof 
Tof 


Funct Tof Lth 
NM525 


IPL Tgr 
Set PSW 
Set IC 


NM521 


Tof Start 0 
Ton Start 1 (N93) 


C 


Machine 


NMS503 


Paty Yes 


heck 


Tof IPL Latch Stop with MC Load 


MC 


Tof 


Light On 
NM551 


Start 1] 


NM503 


on 


Ton Insn 


Rate Sw 


Ton Start 2 (L95) 


Tof Man Tgr (L94) 


Tof Stop State (M94) 


Process 


IPL Completed 


NM503 


NM503 


Fth (D70) 
NM511 


350 ns Pulse A 


NY503 


PSW Restart Pulse 


NY521 


Generate System 
Reset 


NY521 


Ton IPL 

Ton Set PSW 

Ton Set IC 

(Misc Manual N93) 
NM521 


Ton Ml 


NM535 


Ton Temp 1 Fth 
Tag (F74) 
NN201 


Tof Loop Mode 


(E102) 


N M087 
Fetch to Ppln 3 
Adr 00000 


NL601-619 


DIAGRAM 5-508. PSW RESTART 


(3/68) 


Storage Loc 0 
Returns ISR = Temp 1 


Gate SBO to UB, 
LB, AOC, IR, 
Temp 1 


NM427 


Ton Init Fth Tgr (D71) 
Temp 1 to PSW Reg 
Ton Start 0 

(Misc Manual N93) 


NM523 


Set Op Reg Empty 
Ton Man Funct Ton 
Lth 
NM525 


Tof IPL Tgr 
Tof Set PSW 
Tof Set IC 


NM521 


Tof Start 0 
Ton Start 1] 


(Misc Manual N93) 
NM503 


Objectives: 


1. Fetch PSW to | Box from MWS location 00000. 
2. Initialize | Box from this PSW and start processing . 


Ton Start 2 (L95) 
Tof Start 1 

(Misc Manual N93) 
Ton Insn Fetch 


NM503 


Instruction Processing 
Now Continues Under 
Control of the Rate 
Rotary Sw 


Operation 
Completed 


Buffer 


Stor 


Ton Repeat 
Insn Tgr (N93) 


NM509 


Ton Set IC 
(N93) 


NM511, 521 


Ton Single | 
Decode (M96) 


NM511 


End of Ist Start 

PB Depression in 
SC Mode. Fur- 
ther Start Pulses 
Cause Execution 
One Cycle ata 

Time. See 


Diagram 5-503 


Objectives: 


1. Execute instruction left justified in CBR. 


2. Execute instruction in storage location specified by CBR 40-63. 


Ton Stop 
State (M94) 


NM513 


Tof Stop 
Decode (N96) 


NM531 


Ton Stop 
(N94) 


NM505, 53] 


Ton NIAT (E73) 
Reset IR Tof Loop 
Mode (E102) 


Ton Temp 
1 Fth Tgr (D72) 
Ton Temp 
1 Fth Tag (F74) 


| Box Decode Fth MC Data 
Insn in Op Reg For Temp 1 4 
| 
Perform Set NM525 | 
IC. See Set IC | 
Diagram 5-506 y 
Initial Fth Is Done ~ 
From Adr in CBR 
40-63 
Ton Start 0 Ton Start 0 (N93) See Set PSW | 
(N93) (Restart Cond) Diagram 5-506 | 
For Data Flow | 
NM501 NM505, 501 CBR to Temp 1 | 
Ton St] (N93) No Ton Stop Rate Yes 
Tof StO Decode (N96) Sw Insn 3 
fe) 


NMSO1 


Ton SC2 
Tgr 


NM541 


Ton St2 (L95) 
Tof Stl (N93) 


NMS5O03 


Tof 
Stop Tgr (N94) 


NM531 


Tof Manual 
(L94) 


NM503 


Ton SCI (L96) 
Tof SC2 
Ton Hard 
Stop Tgrs 


NM541 


Ton 
Restart 


NM523, 515 


Buffer 


Tof Repeat 
(N93) 


NM509 


Ton Insn 


Fetch (D70) 


NM511, 115 


Tof Stop 
State (M94) 


NM511, 513 


NMS531 


Tof Insn Fth 
(D70) 


Tof Single | 
Decode (M96) 


NMS5I1, 115 


Complete 
Processing Insn 


Interrupt Yes 


No 


Poin 7 


Step 


Start 
PB Held 


Down 


100 MS Delay 


NY510 


Ton Ent Insn 


Tgr (N93) 


NM509 


Tof Start 2 Ton M1 
(L95) Empty (N77) No 
NY 563 
NMS511, 505 NMS11 
Yes Yes 


Yes 


Gate SBO to 
Op Reg 
NM211, 215 


Ton Man Fn 
Tof Lth 


NM525 


Tof Temp | 
Fth Tag 


NM201 


Tof Temp 1 
Fth Tor 


NN213, 205 


Tof Ent 
Insn Tgr 


NM509 


Tof M2 


NMS525 


DIAGRAM 5-509. ENTER INSTRUCTION 


5-509 


Address Compare Action on Compare Action on CPC 
Switch Position Start Key Action Address Compare Condition Condition Equals 0 


PROCESS 


Insn 


Soft Stop MSCE Store 


PSCE 
ional 
sm 


PSCeE 


A ERR S| STINE 7S STR SEB SS ST SS A RAR AE RR YT SR RESET RO RR RT ARES ER SAR RE RR AS RE 


Scope Sync Only 


MC Addr Keys Equal 
Address of Insn in 
Op Register 


ddr Keys Equal MSCE 
Storage Address on Store 
Operation (Can be MWS or 
EMS Req) 


PSCE Address Keys Equal Any 
Address Passing Through PSCE 


CPC not Loaded 
or Stepped 


Scope Sync and 


Normal CPU Start Normal Stop 


MC Addr Keys Equal Address 
of Insn in Op Reg 


MC Addr Keys Equal MSCE 
Storage Address on Store 
Operation (Can be MWS or 
EMS Req) 


PSCE Address Keys Equal Any 
Address Passing Through PSCE 
MC Addr Keys Equal Address 
of Insn in Op Reg 


MC Addr Keys Equal MSCE 
Storage Address on Store 

Operation (Can be MWS or 
EMS Req) 


PSCE Address Keys Equal 
Any Address Passing Through 
PSCE 


Hard Stop 


Computer Reset, * 
Set CPC/MCW 
Counter from 

CPC Switches, Load 
PSW Operation, 
Start 


Scope Sync, Start 
Stepping CPC/MCW 
Counter (One Step 
per CPU Cycle) 


Hard Stop, Computer 
Reset*, Set CPC/ 
MCW Counter from 
CPC Switches, Load 
PSW Operation, 
Start 


*On PSCE switch positions, PSCE is also reset. 


DIAGRAM 5-510. ADDRESS COMPARE (SHEET 1 OF 2) 


5-510 (1 of 2) (3/68) 


Addr Compare 


Ton Delay 


NY173 


Computer Reset 


NY522 


Load CPC 


From Sw 


NY522 


Ton Start 1(N93) 
Tof Start 0 


Ton 

Start 2 (L95) 

Tof 

Start 1 (N93) 
NM503 


Any 
HS or 


Ton 
Set IC 
(N93) 


NM511,521 


Do Set IC 
(See Diagram 5-506 
for Details) 


Ton Man 
Fn Tof Lth 


NM525 , 507 


DIAGRAM 5-510. ADDRESS COMPARE (SHEET 2 OF2) 


POs 


Process 
the 
Program 


Gate LB 
to 


Addr Comp 


~NM573 


Gate UB 
to Addr Comp 


NM573 


Compare LB or UB 
8=24 and IR 25-30 

with MC Addr Keys 
8=30 


NM561-573 


Some Addr 
Compare 
Equal 


NM574 


Ton Addr 
Comp 
Sync 


NM533 


Scope 
Sync to 
All Boxes 


Ton Stop 
Decode 


(N96) 
NMS505, 531 


Tof Stop 
Decode 
(N96) 


NM505,531 


Count CPC 
Down | 
Per Cycle 


Objective: To show the Address Compare 
function of the MC. 


Ton All 

HS Tgrs 

(C36-39) 
NP787=793 


Any Yes 
Loop 


No 


MSM 
Selected 


EMS 
Selected 


Compare SAB 
& MC Addr Keys 


NW093 


Any 
MSCE 
Pos 


No 


Yes 


MSCE 
Addr Comp 


NV930 


Compare 
PSCE Addr 
Keys & Addr 


Bus 


PSCE 
Addr Comp 


NV930 


3/68) 5-510 (2 of 2) 


Note: 


Objective: 


To manually load or fetch data to or from part or all of MWS or EMS and to check parity of such data. 


Start Test PB 


NY540 


Console 


Data Keys 


Fetch Storage Store 
Test Sw 


Gate CBR Out 
(CXR Out) 


Store Command 


Fetch Command 


! 
r--- CBR 


NY101 


NY542 NY542 


Gate Data to SBI 


NY788 


Console Address NV090 


Start Access (A31) 


Keys 


NY231 


CAR Ton Buffer Busy Storage 


-—-—- —— — | Test Stop SW 


NY 201 NY23] 
NY540 


Inhibit 
Stop om Error 
Pos 


Yes 


Ton Request Tgr 
(A32) 


NY23]1 


Stop 
on Compare CBR 
Pos Equals CXR 


MC Request MSM 


Command Reply 


NY173 


Stop on 
No Compare 
Pos 


CBR 
Equals CXR 


Ton Command Intlk 


NY542 


Stop on 
Parity Error 
Pos 


MSCE Response 


NY963 


Tof Request Tgr 
(A32) 


NY23]1 


CBR 
Equals CXR 


Parity Error 
No Compare 
Pos 


On Fetch Op Gate 
CDBI to CBR 


Ton Cycle Out 
(A34) 


NY231 NY231 


Yes 


CAR No 


Above EMS 


CAR 
Above MWS 


Addr 


Increment Sw 


NY541 


Process 


Incr CAR By 
Storage Interleave 
Amount 


Increment CAR By 
1 Dbl Wd 


Reset CAR 


NY209 NY 209 


NY209 


On compare or no compare, comparand is set into CBR and then set into CXR before test is begun. 


DIAGRAM 5-511. STORAGE TEST 


(3/68) 


5-511 


Logout Data Flow 
Console 
Indicators 


2000 Ind Lines From CPE, MSCE , PSCE 


Cons 


Log Buses From CPE,MSCE,PSCE 


Word Ctr 


CBR 


Bytes Gated by SPAD Ctr 


(0-63+8P 


) 
Resa eH 


one 
NY 101 


Ee 


CXR 
jo ft 12 hs 


CPC Rotary 
Switches 


CPC /MCW 


Compare Counter 


Storage Access Controls, Logout 


Logout | Manual Store 


(LR4) 


Not Logout 2 Store Command 


Not Last Word Logged 


A2 
Not Logout 5 an 

” NY 080 —$§ 
* Inhibit Log Adr Step * 


PO ae st | 8) ee 


ole Data Keys 


Log Word 
Select 
Gates 


Log Bus 
a2 


(0-63+8P) NY 101 


8 P-Bits 
63 


LOG/SCAN CONTROLS 


Log Ring 
SPAD Ctr 
Word Ctr 


Scan Ring 
Command Ctr 
Format Ring 
Byte Ctr 

Buffer Addr Cir 


Ext Mach Chk (from PSCE) 


Word Ctr Equals High | 


Store Test 


Command 
Interlock 


. ee ae 
A 
la CC2 pa Command Reply CCl 
NY 173 NY 173 Cycle nee 
Gate CBR Out Out 
FL 
Gate CXR Out 
Log . 
e SPAD SPAD 
Start Access Ctr Counter 
© Outputs 


Step SPAD Counter 


Not SPAD 8 
Log 
CCl 


(7) Start Access 


Strobe Timer 


NY173 


* Note: 
Active when word counter 
equals 69 to 7F. 


DIAGRAM 5-512. LOGOUT (SHEET | OF 2) 


5-512 (1of 2) (3/68) 


* Inhibit Log Adr Step 


A on | 


NY072 


Store Completed 


LR1 
Not LR2 


NY172 


Set to 128 (Bit 24) 


Pseudo 
Address 


Buffer Busy 


ay A 


Console Address Keys 


Increment by 8 (Bit 28) 


Console Adr Bus Out To MSCE 


Generator 


CDBO To MSCE 
72 


64 


Blank or 


*Generate 


Hex to 
EBCDIC 


Translator 


Tape 
Unit 


Tape 
Control 


Selector 


Channel 


Unit 


MC 


Interface 
Switch 


Inhibit Stor Req on 


a Ext Mach Chk Ny 
A N 


CGl 


CC4 


Request 


jad Fe 


MC Request (To MSCE) 


MSCE Response 
(From MSCE) 


CC2 A 


Fetch 


awe _ 


This line inactive causes 
the MSCE to perform a 
store operation 


NY 231 


Console Reset 


Advance CAR 


CC4 
NY 209 
iN 
(LR5) 1-Up 
Word Counter 
‘ FL 
NY080 
B3 
NY080 


Yes 
Machine Check 


Diagnose 
Note ] 


NY570 
No NY506 


Mach Chk 
Int PB 350 ns 


Word Counter 
Decoder 


Ton Logout 3 (C23) 
Tof Logout 2 (C22) 


NY080 


Ton CAR128 (Z124) 


NY080 


Set SPAD to 8 (A36) 


NY172 


Xfer CPC to MCW 


NY143 


Tof Logout 3 (C23) 


NY080 


Gate CXR Out 


NY232 


Ton Logout 4 (C24) 


NY080 


Store Command 


NY542 


Clear CBR Reset CBR 
Parity 


NY232 


Start Logout 


NY552 


Ton Logout 1 (C21). 
Logout 2 (C22) 


Ton Logout Running 


NY080 


Scan Mode 


Ton Word Counter ] 
(C08) 


NY070 


| 
| Decodes Reg or Data 
| Gated to Log Bus 


| Decodes Memory Loc 
| Where Reg or Data 
! Stored 


| 

j Saves MCW Count 
j Field 1 less Than 

} Actual Amount 


DIAGRAM 5-512. LOG OUT (SHEET 2 OF 2) 


Ton Start Access 


(A31) 


NY232 


Ton Buffer Busy 


NY 23] 


Ton Request Tgr (A32) 


Note 4 
NY23] 


MSCE Response 


NY963 


Tof Request Tgr (A32) 


NY23]1 


Ton Cycle Out (A34) 


NY23] 


Advance CAR 


NY 209 


Tof Buffer Busy Tgr 


NY231 


Clear CXR 


Reset and Set SPAD 


NY173 


Store Command 


NY 142 


Ton Start Access 


(A31) 
NY231 


Ton Command Intlk 


NY542 


Ton Buffer Busy Tgr 


NY231 


Ton Request Tgr 


NY231 


MSCE Response 


NY 963 


| 
: Tired OF ANCES 
l 


MC Request MSM 


NY 963 
NV742 


Addr Incr Sw X029 
must be tn process 
Pos to Prop Into 

CAR 28 


Notes: 
1) 12 field contains bits 8 and 9 or MCW bit 7 and MCW count field 0. 
2) Word counter equals 69 thru 7F. 
3) CPU must be stopped. 

4) Not Fetch NY231 to MSCE causes MSCE to do a store operation. 


MC Request MSM 


Objective: 
To store 189 double words of machine status information into sequential storage 
locations starting at Hex 80. 


Gate P Bits to CXR 
Bytes 


NY172 


Gate Log Bus to CBR 


NY232 


S58 
CBR Out to Soe 


NY 144 


Tof Request Tgr (A32) 


NY231 


Ton Cycle Out (A34) 


NY231 


Ton Logout 5 


Tof Logout 4 (C24) 


NY080 


1 Up Word Ctr 


NY080 


Tof Logout 5 (C25) 


NY080 


Last Word Log 


Inhibit 
Log Addr 


Step 


Note 2 NY076 


No 


Advance CAR 


NY 209 


Step SPAD Ctr 


NY 173 


Yes SPAD 


Ctr = 8 (A36) 


(C25) | 


Yes 


Ton Logout 6 (C26) 


Tof Logout 1 (C21) 


NY080 


Logout Completed 


NY089 


four 4 


(3/68) 5-512 (2 of 2) 


CRT Register Display Data Flow 


Console Data Keys Console Address Keys 


Console 
Indicators 
0 72 8 31 


2000 To DT unr f msek 


Ind Lines From CPE, MSCE, PSCE 


Log Buses From CPE, MSCE, PSCE 


Pseudo 
Address 


PARTY ERROR 


COB! FROM mse 


= 
fe) 
= 
rom 
2) 
> 
Oo Oo 
a —o 
a 2 
uz 
o. 
a 
wo 
Cc 
nn 


ONSOLE APPR BO TO MSCE 
he ee ere: 
CBR (0-63+8P) NY101 i--4 4 
Pari Ca 7oM 
Pete ets [+[s [etry PRS Go 70 Msc 
Good Parit 
cd 72 im or No Portity 


Hex to 


EBC DIC 


Translator 


Selector 
Channel 


W ° 
Compare ani Log Ring - 6Tgrs Wiiaccesdl 
0 ounter 1] SPAD Ctr - 4 Tgrs 

Word Ctr - 8 Tgrs MC 2250 
Scan Ring - 18 Tgrs 9 Interface UO Interface Display 

Car :¢ t (2 Command Ctr - 3 Tgrs Switch Unit 
Format Ring - 16 Tgrs 17 
Byte Ctr - 3Tgrs 


Buffer Addr Ctr - 12 Tgrs 


EBCDIC - 2250 Character Set 


Bit Positions 0,1 Bit Positions 0,1 
Bit Positions 2,3 3 Bit Positions 2,3 
epee bcp ra erate te berate 


N ‘ 
ve) ” Bt 
in 2 £ 2 9 
¥ 3 S 3 e 
uw a. ra 
6 4 = 4 a 
: 2 = 
: rie [as [E08 | UC 
8 8 
9 
9 
12 
11 1] 
Dickiceaceiiiacale Zone Punches eae 
SE Punches» 
eee Geeta pee a ee Pee eee 
[oo [ot [io] 1 fee tesitions 2, 3 ro [o~wln|folalwopn b= 
N 
o a 
vey rs o s 
+ 6 ¥ 2 
2 : . : 
e “ 2 
2 ‘D> e= = 
: 2 2 3 
a = 
co 
9 
12 12 12 12 
1] 11 1] 
0 0 0 
piaieoceaniciceicanacle a a en 
Control Characters 
1 12-0-9-8-1 5 No Punches 9 12-0 13 0-1 
2 12-11-9-8-1 6 12 10 11-0 14 11-0-9-1 NUL Null BS Backspace EOB End of Block 
3 1)-0-9-8-1 7 Ti 11 0-8-2 15 12-11 PF Punch Off IL Idle PRE Prefix 
4 12-11-0-9-8-1 8 12-11-00 lz 6 HT Horizontal Tab CC Cursor Control PN Punch On 
LC Lower Case DS Digit Select RS Reader Stop 
DL Delete SOS — Start of Significance UC Upper Case 
™ Tape Mark FS Field Separator EOT End of Transmission 
Note: RES Restore BYP = Bypass SM Set Mode 
NL New Line LF Line Feed SP Space 


Heavy outlines show 2250 character set 


DIAGRAM 5-513. CRT DISPLAY, CPE OR BUS REGISTERS (SHEET 1 OF 7) 


5-513 (1 of 7) 


Message 
Display 


CPU 
Cc Regs 


RT 
Display SW 


Scan Delay 


Stor 
Ctrl Regs 


Start 
PB Rate Sw 


on Process 


Yes 


Set IC or 
Set 


Hardstop or 

Softstop 
Hardstop 
Key 


Begin Display 
Scan Reset 


Ton 


Scan R1 (A01) 
NY0O11 


Ton 


Scan R2 (A02) 
NY0O11 


Ton MC BAC 

4{C09-C20) 4144 For 

CPU 6420 For Bus 
NY033 


Set Wd Ctr (C08) 
1 For CPU 128 For 
Bus (C01) 
NY070 
NY072 


Set 
Command 


Ctr to 0 


Ton Scan R3 (A03) 
Tof Scan R2 (A02) 
Addr of 2250 

on Bus Out 


NY 012 


Ton Scan R4 (A04) 
Address Out 


NY012 


Ton Scan R5 (A05) 
Select Out 
Hold Out 

NY013 


Op In (A03) 
Tof Scan R3 and 4 
(A04) 
NY091 
NY012 


Ton Scan R6 (A06) - 
Cmd Byte on 
Bus Out 

NY013 


fon Scan R7 (A07) 


Not Device End 
NY091 
NY014 


Ton Scan R8 (A08) 


DIAGRAM 5-513. CRT DISPLAY, CPE OR BUS REGISTERS (SHEET 2 OF 7) 


Decodes Data 
To Log Bus — 
Also A, B or C 


Format 


Set 
Command Ctr (A24) 
To 4 


Sheet 3 


Tof Scan R8 (A08) 
Tof Scan R9 (A09) 
Ton Scan R10 (A10) 

NY014 
NY015 


ommand Addr Byte 
On Bus Out 


Ist Byte Starting 
Ton Scan R8 (A08) 


SVC Out Normal 
NY014 


Ton Scan R9 (A09) 
Step Cmd Ctr 


NY015 


Tof Scan R8 (A08) 
Tof Scan R9 (A09) 
Cmd Addr Byte on 
Bus Out 

NY015 


by 
Starting Addr 
To 2250 
00 for CPU 
80 for Bus 


Ton Scan R8 (A08) 
SVC Out Normal 


NY014 


Command Counter 


At 3 (A25) (A26) 


Ton Scan R? (A09) 
Step Cmd Ctr 


of Scan RP (A09) 

of Scan R10 (A10) 
NY014 
NY015 


Status In Device End 
NY091 
NY014 


fon Scan R11 (A11) 
Tof Scan R5 (A05) 
SVC Out Stop 
NY015 
NY013 


Tof Scan R11 (All) 


NY015 


Ton Scan R3 (A03) 
2250 on Addr Bus Out 


NY012 


Ton Scan R4 (A04) 
Address Out 


NY012 


Ton Scan R5 (A05) 
Select Out Hold Out 


NY013 


Tof Scan R3 (A03) 
Tof Scan R4 (A04) 


NY012 


Ton Scan R6 (A06) 
Cmd Byte on Bus Out 


NY013 


Command Write 
Hex 01 


Ton Scan R7 (A07) 
Command Out 


NY014 


Tof Scan R6 (A06) 
Tof Scan R7 (A07) 


NY013 


Ton Sean R8 (A08) 
SVC Out Normal 


NY014 


Command Counter 


Ton Scan R? (A09) 
At 4 (A24) 


Step Cmd Ctr 


Tof Scan R8 (A08) 

Tof Scan R9 (A09) 
NY014 | 
NY015 


Objective: 


To display contents of CPU or storage control registers on CRT. 


Ton Scan R12 (A12) 


Run Format Ring 


NY016 


Ton Fmt R1 (B01) 

Reset Byte Ctr 

Tof Fmt R16 (B16) 
NY040 


Ton Fmt R2 (B02) 
SM Byte 1 on Bus Out 
BO1) Reset Fmt R1 
and 16 (B16) 

NY 040 


Ton Fmt R3 (B03) 
SVC Out Fmt 


NY041 


Ton Timing Tor 


(B02) 

and 3 (B03) ECM 

Byte on Bus Out 
NY 042 


Tof Timing Tgr 

Ton Fmt R3 (B03) 

SVC Out Fmt 
NY041 


Ton Timing Tgr 


NY 041 


Ton Fmt R5 (B05) 
Sel Lt Hex Char 
Tof Fmt R3 (B03) 
and 4 (B04) 


Tof Timing Tgr 

Ton Fmt R3 (B03) 

Sve Out Fmt 
NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R6 (B06) 
Sel Rt Hex Char 
Tof Fmt R3 (B03) 
and 5 (B05) 


NY04 


Tof Timing Tgr 

Ton Fmt R3 (B03) 

Sve Out Fmt 
~NY041 


Ton Timing Tgr 


Out Tof Fmt R3 
(B03) and 6 (B06) 
NY 043 


Tof Timing Tgr 
Ton Fmt R 3 (B03) 


Sve Out Fmt 
NY041 


Ton Timing Tgr 


NY 041 


Sheet 3 


Sheet 3 


Byte Ctr Gates 
Data to Log Bus Sheet 3 


Thru Hex Xlator 
to 2250 8 | 


ECM Byte 
To 2250 
Hex 40 


Sheet 3 


Ton Fmt R10 (B10) 
Send Null Char to 
2550. Tof Fmt R3 
(B03) and 7 (B07) 

NY 043 


Tof Timing Tgr 
Ton Fmt R 3 (B03) 
' Sve Out Fmt 

NY041 


Ton Timing Tgr 


NY 041 


(3/68) 


5-513 (2 of 7) 


Sheet 2 


Ton Fmt R8 (B08) 
1 Up Byte Ctr (B03) 
Tof Fmt R3 (B07) 

Tof Fmt R7 or 10 (B10) 
NY043 


Ton Scan R9 (A09) 
Step Cmd Ctr 


Command 
Counter 


at 5 (A24, A26) 


-Ton Scan R10 (AI10) 
Cmd Addr Byte 
on Bus Out Tof 
Scan R8 and 9 (A09) 
(A08) NY015 


Byte 
Ctr =0 
(A27, 28,29) 


Yes Yes 


st Byte of 
Start Rgen 


Ton Scan R8 (A08) 
SVC Out Normal 


This 
Byte Used 
(B17) 


Byte 


Ctr = 4 (A27) Addr to 2250 


NY014 


Ton Scan R9 (A09) 
Step Cmd Ctr 


Command Counter 
at 6 (A24,A25) 


Format B 


Format A or C 


NY077 NY077 


NYO15 


Sheet 2 Tof Scan R8 and 9 


(A08, A09) 


NY014 NYOI5 


Ton Fmt R11 (B11) 
Tof Fmt R8 and 9 SM Byte 2 Yes 


if on (BO8, BO) on Bus Out 
Hex 2A 


Ton Fmt R9 (B09) 
Step Byte Ctr 

to 4 

Tof Fmt R8 (B08) 
NY043 


Ton Scan R10 (A10) 
Cmd Addr Byte 
on Bus Out 


NY044 NYO15 


Ton Fmt R3 (B03) 
Tof Timing Tor 


Ton Scan R8 (A08) 
SVC Out 
Normal 


2nd Byte of 


Fmt B 
Byte Ctr=4 (A27) 


< g 


Step Wd Ctr Tof 
Fmt R3 and 14 
(B03, B14) Tof 
Timing Tgr 


Start Rgen 
Addr to 2250 


CPU 00 B 


SVC Out Fmt 
NY041 


NY014 


Sheet 2 Ton Scan R? (A09) 
Step Cmd Ctr 


Command Counter 


at 7 (A24,25,26) 


NYO15 


NY046 


Ton Fmt R12 (B12) Ton Fmt R16 (B16) Tof Scan R11 (A11) Sheet 2 Tof Scan R8,9, 10 
Tof Byte | Tfr Order Format Ring [A (A08, A09, Al0) 
on Bus Out to 2250 Completed 

Tof Fmt R3 and 11 Hex FF 


(B03, B11) NYo45 NY014 NY015 


Status In 
Device End 


Ton Scan R3 (A03) 
Addr of 2250 
on Bus Out 


16 Up BAC Yes 


NY036 NY012 NY091 NYO14 


Ton Scan R13 (A13) 
Restart Format 
Ring 


Ton Fmt R3 (B03) 
Tof Timing Tgr 
SVC Out Fmt 


NY041 


Ton Scan R4 (A04) 
Address Out 


Ton Scan R11 (Al1) 
SVC Out Stop 


NY0O16 


NYO15 


Ton Scan R5 (A05) 
Select Out 
Hold Out 


Ton Scan R18 (A18) 
Scan Ring 
Completed 


Ton Timing 
Tgr 


Ton Fmt RI (B01) 
Reset Byte Ctr 


NY040 


Ton Fmt R13 (B13) 


Tfr Address 


Tof Scan R13 (A13) Tof Scan R3 (A03) Tof Scan R5 (A05) 


Tfr Byte 2 Ist of 2 Bytes Tof Scan R12 (A12) Tof Scan R4 (A04) Tof Seqn Ri {A0) 
on Bus Out to 2250 
Tof Fmt R3 and 12 MC BAC 


(B03, B12) 


NYOII] NYOI3 


End of 
Operation 


NYO16 NY012 


NY045 


Ton Fmt R3 (B03) 
Tof Timing Tgr 
SVC Out Fmt 


Ton Scan R6 (A06) 
Cmd Byte on 
Sheet 2 Bus Out 


Ton Scan R7 (A07) 
Command Out 


Set BAC and 
Start 


NY041 NY0O14 


Ton Timing 
Tgr 


Tof Scan R7 (A07) Ton Scan R7 (A07) 
Tof Scan R12 (A12) Command Out 


NY014 NYO16 NY014, 


Ton Fmt R14 (B14) 


Adaress 


Status In Tof Scan R6 (A06) 


Tfr Byte 3 2nd of 2 Bytes Devices tnd Tof Scan R7 (A07) 
on Bus Out to 2250 
Tof Fmt R3 and 13 MC BAC 


(B03, B13) NY091 NYO14 NY013 NY014 


NY045 


Status In 


R11 (All 
Ton Scan (All) Not Dev End 


SVC Out Stop 


Ton Fmt R3 (B03) 
Tof Timing Tgr 
SVC Out Fmt 


NY04] NY091 NYO14 


NYO15 


Ton Scan R8 (A08) 
SVC Out Normal 


Ton Timing 
Tgr 


Tof Scan R5 (A05) 
Select Out 
Hold Out 


NY014 
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5-513 (3 of 7) 


Format 
Ring 


Command 


Operation Event Scan Ring Cann 


— 


OpOut — Set Word Ctr to 1 for CPU scan or to 128 


Scan Key or CPU Stop 


ns ~— 
~ 
Nh 


Ww 4) wm "4 
7 a 7 7 
a > w nN 

— 

On 

~ 

Or 


SR 1 (Scan Ring 1) 


Note: Operational Out remains active as long (Hex 80) for bus scan. Set Cmnd Ctr to 
as CRT Display rotary switch is not off. 0 if block scan is off, or to 4 if block scanison. 


2250 Adr on Bus Out ==——— Reset SR 18. Set Bus Gate Triggers if Bus 
display 


2250 Adr on Bus Out 
Address Out 


2250 Adr on Bus Out 
Address Out 
Sel Out/Hold Out 


Initial Selection 
1,3,4 


1,3,4,5 


Sel Out/Hold Out =——— 


< 
er 


Operational In 


Address In Sel Out/Hold Out 
— Opin 

—— Adrin 

—— = 2250 Adr on Bus In 


Cmnd on Bus Out 


1,5,6,7 Sel Out/Hold Out 
—— Opin 
—— Adrin 
—— 2250 Adr on Bus In 
Cmnd on Bus Out 


Command Out 


Sel Out/Hold Out ==—=— 
—— Opin 


Send 'Set Buffer 
Address and Stop' 
Command to 2250 


oO 


- 


Not Address In 


— 
wi 


Status In, Not Chan End, Sel Out/Hold Out 


Not Dev End —— Opin 
—— Status Byte on Bus In 
— Status In 
Service Out 
Not Status In 


1,5,8,9 Sel Out/Hold Out Step Command Counter 


Service Out 


Sel Out/Hold Out = —— 


SR 9 Delayed 1,5,10 


Cmnd Adr Byte on Bus Out 


Sel Out/Hold Out First byte of starting address to 2250. 


Service In 1,5, 10,8 —_— 
—— Opin _— First byte is high-order byte. 
Cmnd Adr Byte on Bus Out =—— Complete address: CPU Scan, 0000; 
—— Service In Service Out) —=— Bus Scan, 2176 (Hex 0880). 


Not Service In 1,5,10,8,9 Sel Out/Hold Out Step Command Counter 


Cmnd Adr Byte on Bus Out 
Service Out 


Send Command Address 
(2 bytes) 


tlt 
~ 

un 
“ 

oO 


SR 9 Delayed Leora te Sel Out/Hold Out —— 


Cmnd Adr Byte on Bus Out 


15;10;8 Sel Out/Hold Out = —— Second byte of starting address to 2250 


Service In 


— Opin 


Cmnd Adr Byte on Bus Out =§——— 


—- Service In 


Service Out 


Sel Out/Hold Out 


Step Command Counter 


Oo 


Not Service In 1,3, 10,832 


Cmnd Adr Byte on Bus Out — 
Service Out —_— 


SR 9 Delayed 1,5 
Status In, Chan End, ort 
Device End 


Ending Sequence 
(Receive Status Byte) 


oO 


Not Status In 


Not Op In 


ont veel 
~ 
Ww 


2250 Adr on Bus Out — 


SR 3 1,3,4 3 2250 Adr on Bus Out 
Initial Selection Address Out — 


SR 4 13,45 2250 Adr on Bus Out 


Address Out 


Sel Out/Hold Out 


Sel Out/Hold Out =—— 
—— Opin 


3 


be 
- ey 
aa 7 7 oP | 


Status In 1,5,8 3 
Send 'Write’ Command 
to 2250 


Not Status In 1 568,92 4 16 Sel Out/Hold Out Step Command Counter 
Service Out —— 
Reset SR 8, SRY 1,5 4 Sel Out/Hold Our —— 
— Opin 


Service In 1 opt2 4 Sel Out/Hold Out —— Start Format Ring 
— Opin 
—— Service In 


Sel Out/Hold Out Command is 'Write’ (Hex 01) 


—— Opin 
—— Address In 


Cmnd Byte on Bus Out —— 


Sel Out/Hold Out 


—— Opin 
—— Address In 


Cmnd Byte on Bus Out —— 
Command Out —— 


Sel Out/Hold Out —— 


Sel Out/Hold Out —— 


— Opin 
— Status in 
—— Status Byte on Bus In 


Service Out — 


Scan Ring Command Counter Format Ring 
1 Sean Run 7 Command Out O Set BAC and Stop Cmnd 16 Format Ring Completed * Buffer Address Counter (BAC): 
2 Counter Reset « 8 Service Out 1 Write starting adr (byte 1) CPU Scan, set to 4144 (Hex 1030) 
3 2250 Address 9 Step Cmnd Ctr 2 Write starting adr (byte 2) Bus Scan, set to 6420 (Hex 1914) 
4 Address Out 10 Command Address 3 Write Command 
5 Sel/Hold Out 11 Service Out Stop 4 Start Regen (set BAC and Start) 
6 Command Byte 12 Run Format Ring 


DIAGRAM 5-513. CRT DISPLAY, CPE OR BUS REGISTERS (SHEET 4 OF 7) 


“yt 


5-513 (4 of 7) 


Format 
Ring 


Command 


Counter 


ae es 
SR 12 L552 


FR 1 (Format Ring 1) yo 


7 
Send SM and ECM Bytes 
- ~ 


Interface Signals Notes 
MC 2250 


Sel Out/Hold Out —— 


Reset Byte Counter 


— Opin 


— Service In 


Sel Out/Hold Out —— BAC incremented by 4 (FR 2)* 


—— Opin 


—— Service In 


ho bo — 
Ww — 
an 


SM Byte on Bus Out 


Sel Out/Hold Our =—— Send SM Byte to 2250 (Hex 2A) 


— Opin 
— Service In 


Service Out —— 
SM Byte on Bus Out 


ee Pa | 


Sel Out/Hold Out 


Service Out 
SM Byte on Bus Out 


Timing Trigger 1,5,12 4 4,T Sel Out/Hold Out 
ECM Byte on Bus Out 
Service In ce bes 4 4,3 Sel Out/Hold Out Send ECM Byte to 2250 (Hex 40) 
—- Opin 
ECM Byte on Bus Out —— 
Service Out — 
Service In 
Not Service In 1 oke 4 rt | Sel Out/Hold Out 
ECM Byte on Bus Out 
Service Out 
*BAC is incremented by 20 in two 
steps, first by 4 and then by 16. 
Timing Trigger i; 5el2 4 ot Sel Out/Hold Out — 
— Opin 
Left Hex Char on Bus Out ——— 
Service In 1,5,12 4 53 Sel Out/Hold Our =—— 
—— Opln 
Send Left Hex Char — Service In 
to 2250 Service Out —— 
Left Hex Char on Bus Out — 
Not Service In 175542 4 5, 37 Sel Out/Hold Out = —— 
— Opin 
Service Out —— 
Left Hex Char on Bus Out =—— 


Timing Trigger 1,5,12 Sel Out/Hold Out = =—— 


~ 


15,12 


—— Opin 

Right Hex Char on Bus Out — 
1,5,12 Sel Out/Hold Out =—— 
—  Optn 


—— Service tn 


Send Right Hex Char 
to 2250 


Service Out = — 
Right Hex Char on Bus Out = —— 


i 
Oo 
Go 


MN 
Ww 


Sel Out/Hold Out = —— 


Service Out — 
Right Hex Char on Bus Out 


Timing Trigger Sel Out/Hold Out —— 


- 
7 


LS; 42 


— Opin 
Blank or Asterisk on Bus Out — 


Sel Out/Hold Out — 
_— Opin 
—— Service In 
Service Out —— 
Blank or Asterisk on Bus Out — 


NI oO 
~ ~ 

a (ve) 
~ 

° A 


Send Blank or 
Asterisk to 2250 


7,3,1 Sel Out/Hold Out 3 —— 
—- Opin 


Service Out — 
Blank or Asterisk on Bus Out —_— 


Timing Trigger 10,7 Sel Out/Hold Out 


7 


1,5,12 


Null on Bus Out 


10,3 Sel Out/Hold Out 
Op In 


Service In 


1,5,12 


Send Nul! Character 
to 2250 


Service Out 


Null on Bus Out 


Sel Out/Hold Out 


10,351 


Service Out 
Null on Bus Out 


8,T Sel Out/Hold Out —— 


Timing trigger and blank or 
asterisk on bus out, or timing 
trigger and null on bus out 


One-up Byte Counter 


b 


Sel Out/Hold Out 


FR 8, Format B, byte counter 15,12 
less than 4, this byte not 


used 


Set Byte Counter to 4 


a 


a 


Scan Ring ‘ Command Counter Format Ring 


1 Scan Run 4 Start Regen Cmnd 1 Reset Byte Ctr 8 Step Byte 
5 Sel/Hold Out (Set BAC and Start) 2 Set Mode Cmnd | Counter 
12 Run Format 3 Service Out Format Byte Ctr to 4 
EC M Command Null on Bus Out 


Sel Left Hex Char Set Mode Cmnd 2 
Sel Right Hex Char Transfer 
Blank or Asterisk Transfer Adr 1 


16 Format Completed 
T Timing Trigger 
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5-513 (5 of 7) 


FR 8 or 9 


Command Format Interface Signals 
Scan Ring Counter Ring MC - 9950 Notes 
1,5,12 Sel Out/Hold Out 


- ; 

7 7 
12,1 
12,3 
ist 
13,3 


SM Byte on Bus Out 


Service In 


Sel Out/Hold Out — 


Send SM Byte to 2250 (Hex 2A) 
Op In 


—— Service In 


SM Byte on Bus Out =—— 


Service Out 


Not Service In 


Sel Out/Hold Out 


SM Byte on Bus Out 
Service Out 


Sel Out/Hold Out BAC Incremented by 16 (FR12) 


“_ “ 


7 


7 7 
“ 


- 


7 — 
Timing trigger 1,5,12 14,T 


- : 
- : 


Timing trigger Sel Out/Hold Out Step Word Counter 


Sel Out/Hold Out — Format ring completed 
—— Opin 

Sel Out/Hold Out — Restart format ring 
——- Opin 

Sel Out/Hold Out = —— Run format ring. Reset byte counter. 
—— Opin 


Timing trigger Bai Out/Hold Out Last Word Count: CPU, 80 (Hex 50) 
Bus, 182 (Hex Bé) 


Transfer Byte 1 on Bus Out 


Service In 


Sel Out/Hold Out — Send Transfer Order to 2250 (Hex FF) 


Op In 


Service In 


Transfer Byte 1 on Bus Out —— 
Service Out 


Send Transfer Order 
and two address bytes 
to 2250 


Not Service In 


Sel Out/Hold Out 


Transfer Byte 1 on Bus Out 
Service Out 


Timing trigger 


Sel Out/Hold Out 


Transfer Byte 2 on Bus Out 


Service In Sel Out/Hold Out — Send transfer address (first of two bytes) to 


2250. MC BAC is stored in 2250 storage. 
First byte is high order; second is low order. 


Op In 


—— Service In 


Transfer Byte 2 on Bus Out = —— 
Service Out 


Not Service In 


Sel Out/Hold Out 


Transfer Byte 2 on Bus Out 
Service Out 


Sel Out/Hold Out 


Transfer Byte 3 on Bus Out 


Sel Out/Hold Out — Send transfer address (second of two bytes) to 
2250. This is the low-order eight bits of 


MC BAC. 


Service In 


— Opin 
— Service In 


Transfer Byte 3 on Bus Out = —— 
Service Out 


Sel Out/Hold Out 


Not Service In 


Transfer Byte 3 on Bus Out 
Service Out 


Not timing trigger 


One-up Word Counter, 
Restart Format Ring FR 16 


SR 13 


One-up Word Counter 
(Last Word Used) Not timing trigger Sel Out/Hold Out 


Signal End of Data 
to 2250 


Sel Out/Hold Out Command Out causes 2250 to drop Service In 
and send Status In with Channel End and Device 


——~ Service In End 
Command Out 


le 


Service In | Ges an aay d 


Not Service In 1,5 


Leon! Sel Out/Hold Out 


Status In, Chan End, Device End 
—— Op In 

—— Status Byte on Bus In 
— Status In 


Service Out — 


Ending Sequence 


—— Opin 
— Status Byte on Bus In 
—— Status In 


SR 11 


Service Out — 


Not Status In 


a _ 
~ 
—_ 
_ 


Not Operational In ly3 


(ee) 
» 


2250 Adr on Bus Out 
° Address Out 


2250 Adr on Bus Out 
Address Out 
Sel Out/Hold Out 


1,3)4;9 


Send Start Regeneration 
Command to 2250 


Sel Out/Hold Out — 


— 
(o1) 


Operational In 


Command Byte: Set Buffer Address and 


Sel Out/Hold Out 
Start (Hex 27) 


Address In 1,5,6 


— Op lin 
—— Address In 


Cmnd Byte on Bus Out 


~”n rn 
7 ©] 
> (ee) 


n” 
7 
oO 


1727057 Sel Out/Hold Out aagesemes 


— Opin 
—— Address In 


Cmnd Byte on Bus Out 
Command Out 


Scan Ring Command Counter Format Ring 


Scan Run 7 Command Out 4 Start Regen Command 3 Service Out Format 14 Transfer Adr 2 


2250 Address 8 Service Out (Set BAC and Start) 11 Set Mode Cmnd 2 15 Step Word Counter 
16 Format Completed 


Address Out 11 Service Out Stop 12. Transfer orn 
Sel/Hold Out 12 Run Format 13 Transfer Adr 1 T Timing Trigger 


Command Byte 13 Restart Format 
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5-513 (6 of 7) 


Operation Event Scan Ring 


Command Format ice ee 
Counter Ring nterface Signals 
Not Address In 


Status In, Not Chan End, 15.8 4 
Send Start Regeneration peEEevice End 
Command to 2250 (continued) 


— a | [> 
~ aia 
— — aa 


| if 
; 
wr 
o_ 
O 
= 
™ 
a 
o 
Q 
Oo 
c 
S 


Status In 
Status Byte on Bus In 


Sel Out/Hold Out Step Command Counter 


Service Out 
SR 9 Delayed Sel Out/Hold Out 


Cmnd Adr Byte on Bus Out 


Sel Out/Hold Out 


First byte of start regeneration address to 
2250. First byte is high-order byte. 
Complete Address: CPU Scan, 0000 

Bus Scan, 2176 (Hex 0880). 


—— Optn 
—— Service In 
Cmnd Adr Byte on Bus Out 3=$—— 
Service Out —— 


Not Service In Sel Out/Hold Out —— Step Command Counter 


Cmnd Adr Byte on Bus Out 
Service Out 


1,5,10 Sel Out/Hold Out 
— Opin 
Cmnd Adr Byte (2) on Bus Out 
1,5,10,8 Sel Out/Hold Out —=— 
— Opin 
—— Service In 
Cmnd Adr Byte (2) on Bus Out 3=—— 
Service Out — 
Not Service In 1,5,10,8,9 Fi Sel Out/Hold Out —— 
—— Op In 
Cmnd Adr Byte (2) on Bus Out 3==—— 
Service Out —< 


SR 9 Delayed 1,5 7 Sel Out/Hold Out —— 
—— Opin 


Status In, Chan End, 145,11 7 Sel Out/Hold Out 
Device End —- Opin 
—— Status Byte on Bus In 
—— Status In 
Service Out 
SR 11 1,5,11,18 7 16 Sel Out/Hold Out 
: — Opin 
rats Peta : —— Status Byte on Bus In 
(End of Scan) —— Status In 
Service Out 
SR 18 11,18 7 — Opin 
—— Status Byte on Bus In 
—— Status In 
Service Out —— 


Send Command Address 


(2 Bytes) to 2250 SR 9 Delayed 


Service In 


Second byte of start regeneration 
address to 2250 


Step Command Counter 


Scan Ring Command Counter Format Ring 

1 Scan Run 0 Set BAC and Stop Cmnd 1 Reset Byte Ctr 

2 Counter Reset 1 Write starting adr (byte 1) 2 Set Mode Cmnd 1 
3 2250 Address 2 Write starting adr (byte 2) 3 Service Out Format 
4 Address Out 3 Write Command 4 ECM Command 

5 Sel/Hold Out 4 Start Regen Command 5 Sel Left Hex Char 
& Command Byte (Set BAC and Start) 6 Sel Right Hex Char 
7 Command Out 5 Start Regen Adr (byte 1) 7 Blank or Asterisk 

8 Service Out 6 Start Regen Adr (byte 2) 8 Step Byte Counter 
9 Step Cmnd Ctr 7 Unused 9 Byte Ctr to 4 

10 Command Address 10 Nuil on Bus Out 
11 Service Out Stop 11 Set Mode Cmnd 2 
12 Run Format 12. Transfer 

13 Restart Format 13 Transfer Adr 1] 
18 Scan Ring Completed 14 Transfer Adr 2 


15 Step Word Counter 
16 Format Completed 
T Timing Trigger 
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5-513 (7 of 7) 


CRT Storage Display Data Flow 


Console 
Indicators 


Console Data Keys 


Log Word 


Select 
Gates 


CDBI From MSCE 


Console Address Keys 
8 31 
Increment by 8 (Bit 28) 


Console Address Bus Out to MSCE 


Pseudo 
Address 


Generator 


27 
X 
CBR (0-61+8P) NYT01 Reverse 
Pepa tst-+ [stata oy 
0 72 a 


CXR (0-61+8P) NY 10] 


pete Me ft? a eee ee 


CPC Rotary 
Switches 
CPC/MCW 
Compare 
0 MH 


Counter 


DIAGRAM 5-514. CRT STORAGE DISPLAY (SHEET | OF 7) 


Byte Ctr 


Good Parity or No 
Parity Generate Blank. 


Byte 
Select 


Format Ring 


2250 Commands, 
Orders, and 
Addresses 


Tape 
| 


Tape 
Control 


Unit 


Selector 
Channel 


LOG/SCAN CONTROLS 


Log Ring 


SPAD Ctr ~ 4 Tgrs 

Word Ctr - 8 Tgrs MC 2250 
Scan Ring - 18 Tgrs 9 35 Interface 35 Display 
Command Ctr - 3 Tors Switch I/O Interface Unit 
Format Ring - 16 Tgrs 

Byte Ctr - 3 Tgrs 17 


Buffer Addr Ctr 
Address and Status Bytes In 


5-514 (1 of 7) 


Storage Addr 


Manually Set 
in CAR Keys 


CRT 
Display Sw 
NY530 


Storage 
Scan PB 
NY532 } 
Format A 
NY077 


Start Storage Scan 
Scan Reset 


NY 532 


Set MC BAC (CO09- 
C20) to 7818 
Hex 1E8A 


NY033_ 


Ton Scan RI (A011) 


NY0O11 


Ton Scan R2 (AQ2) 


NY011 


Set Command 


Ctr to 0 


NY011 


Ton Scan R3 (A03) 
Tof Scan R2 (A02) 
Addr of 2250 

on Bus Out 


NY012 


Ton Scan R4 (A04) 
Address Out 


NY012 


Ton Scan R5 (A05) 
Select Out 
Hold Out 


NY013 


Op In 
Tof Scan R3 (A03) 
and 4 (A04) 


NY091,NY012 


Ton Scan R6 (A06) 
Cmd Byte on 
Bus Out 


NY013 | 


Set BAC and Stop 
Hex 07 


Ton Scan R7 (A07) 
Command Out 


NY014 


Tof Scan R6 and 
7 (A06) (A07) 


NY013,NY014 


Command Counter 


At 1 (A26) 


Ist Byte of Start 
Addr to 2250 
Hex 08 


Command Counter 


At 2 (A25) 


2nd Byte of Start 
Addr to 2250 
Hex 80 


Command 
Counter at 3 
(A25,A26) 


Set Command 


Ctr to 4 (A24) 


NYO11 


Status In Not Dev 
End 


NY091,NY014 


Ton Scan R8 (A08) 
SVC Out Normal 


NY014 


Ton Scan R9 (A09) 
Step Cmd Ctr 


NY015 


Tof Scan R8 (A08) 
and 9 (A09) 
Ton Scan R10 (A10) 
Cmd Addr Byte 
on Bus Out NYO15 


Ton Scan R8 (A08) 
SVC Out 


Normal 


Ton Scan RP (A09) 
Step Cmd Ctr 


NY015 


Tof Scan R8 (A08) 
and 2 (A09) 
Cmd Addr Byte on 


Bus Out 
NY015 


Ton Scan RY (A09) 
Step Cmd Ctr 


NY0O15 


Tof Scan R8,9,10 
(A08) (A09) (A10) 


NY0O15 


Status In 
Device End 


NY091,NY014 


Sheet 3 


Tof Scan R5 and 11 
(A05) (Al 1) 


NY013,NY015 


Not Op In 
Ton Scan R3 (A03) 
2250 Addr on 


Bus Out 
NY012 


Ton Scan R4 (A04) 
Address Out 


NY012 


Ton Scan R5 (A05) 
Select Out 
Hold Out 


Op In 
Tof Scan R3 and 4 
(A03) (A04) 


NY091,NY012 


Ton Scan R6 (A06) 
Cmnd Byte on 
Bus Out 

NY014 


Command Write 
Hex 01 
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Ton Scan R11 (A11) 
SVC Out Stop 


NY015 


Ton Scan R7 (A07) 
Command Out 


NY0O14 


Tof Scan R6 (A006) 
and 7 (A07) 


NY013,NY014 


Ton Scan R8 (A08) 
SVC Out Normal 


NY014 


Ton Scan RP (A09) 
Step Cmd Ctr 


NY015 


Command Counter 


at 4 (A24) 


Blank Always 
Sent on Addr Seq 


Tof Scan R8 (A08) 
and 9 (A09) 

Ton Scan R14 (A14) 
Tfr CAR 


NY017 


Ton Scan R12 (A12) 
Run Format Ring 


NY016 


Ton Fmt R1 (B01) 
Reset Byte Ctr 


NY040 


Tof Fmt R16 (B16) 


NY046 


Ton Fmt R2 (B02) 
SM Byte on 
Bus Out 


NY 040 


2 Up BAC 
NY 036 


Ton Fmt R3 (B03) 
SVC Out Fmt 


NY041 


NY041 


Ton Timing Tgr 


Ton Fmt R4 (B04) 
ECM Byte on 

Bus Out Tof Fmt 
R2 (BO2) and 3 (B03) | 
NY041,NY042 


Ton Fmt R3 (B03) 
SVC Out Fmt 
Tof Timing Tgr 


NY 041 


Ton Timing Tgr 


NY041 


Ton Fmt R5 (B05) 
Sel Lt Hex Char 
Tof Fmt R3 and 4 
(BO3) (B04) 


NY042 


Ton Fmt R3 (B03) 
SVC Out Normal 
Tof Timing Tgr 


NY 041 


Ton Timing Tor 


NY 041 


Ton Fmt R6 (B06) 
Sel Rt Hex Char 
Tof Fmt R3 (B03) 


NY043 


Ton Fmt R3 (B03) 
SVC Out Normal 
Tof Timing Tgr 


NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R7 (B07) 
Blank or * to 2250 
Tof Fmt R6 (B06) 


NY043 


Objective 


To display 16 doublewords of MWS or EMS on CRT. 


Sheet 3 


Ton Fmt R3 (B03) 
SVC Out Fmt 
Tof Timing Tgr 


NY041 


Ton Timing Tgr 


NY041 


Addr 
or Data Seq 


Addr 


Byte 
Ctr = 2 (A28) 
NY06] 


Ton Fmt R10 (B10) 
Null on Bus Out 

Tof Fmt R3 and 7 

(BO3) (B07) 

NY 044 


Ton Fmt R3 (B03) 

SVC Out Fmt 

Tof Timing Tgr 
NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R11 (B11) 

SM Byte on Bus Out 
Tof Fmt R3 and 10 
(B03) (B10) Tof Timing 
Tgr NY 044 


Ton Fmt R3 (B03) 
SVC Out Fmt 


NY041 


Ton Timing Tor 


NY041 


Ton Fmt R12 (B12) 
Tfr Byte 1 on 

Bus Out 

Tof Fmt R 3 and 11 


(BO3) (B11) NYo4s5 


8 Up BAC 


NY 036 


Tof Scan R12 (A12) 


NY016 


Ton Fmt R3 (B03) 
SVC Out Fmt 
Tof Timing T 


NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R13 (B13) 
Tfr Byte 2 on 

Bus Out 

Tof Fmt R3 and 12 
(B03) (B12) NY045 


Ton Scan R15 (A15) 
Fetch Reg 
Tof Scan R14 (A14) 


NY017 


Sheet 3 


Data 


No 


Byte Ctr Gates 
Data to Log Bus 
through Hex 

Xlator to 2250 


Ton Fmt R8 (B08) 


1 Up Byte Ctr 
Tof Fmt R3 and 7 
(B03) (BO7) 


NY043 


Sheet 3 


Ton Fmt R8 (B08) 
| Up Byte Ctr 


Tof Fmt R3 and 7 


(B03) (BO7) . 


Y043 


Gi) 


SM Byte to 2250 
Hex 2A 


Tfr Address 
Ist of 2 Bytes 
‘to 2250 

MC BAC 


On In Addr 
Seq to Gate 
Dbl Wd From 
Mem to CBR 


Sheet 2 


Ton Fmt R 3 (B03) 
Sve Out Fmt Tof 


Timing Tgr 
NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R 14 (B14) 
Tfr Byte 3 on Bus 
Out Tof Fmt 

R 3 and 13 (B03, B13) 
NY045 


Ton Fmt R 3 (B03) 
Sve Out Fmt Tof 
Timing Tgr 


NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R 15 (B15) 
1 Up Wd Ctr Tof |. 
Fmt R3 + 14 

(BO3-B 14) 

Tof Timing T NY046 


Ton Fmt R 16 (B16) * 
Fmt R Completed 
Tof Fmt R 15 (B15) 


NY046 


Display Fetched 
Completed 


NY173 


Ton Scan R 16 (A16)\ 
Mem Display Data; ~ 
Seq 


NYO16 


Ton Scan R 12 (A12) 
Run Fmt R 


NY016 


g Sheet2 
ie Sheet2 ° 


Ton Fmt R 11 (B11) 
SM Byte on Bus Out 
Tof Fmt R 8 (B08) 
Tof Timing Tgr 
NY044 


Ton Fmt R 3 (B03) 
Svc Out Fmt 


NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R 12 (B12) 
Tfr Byte 1 on Bus 
Out Tof Fmt 

R 3 & 11 (BO3,B11) 
NY045 


8 Up BAC 


NY036 


Tfr Address 2nd of 
2 Bytes to 2250 


MC BAC 


Tfr Address Ist of 
2 Bytes to 2250 
MC BAC 


Stor Display Blocks 


Stepping Word Ctr 


Tfr Address 2nd of 
2 Bytes to 2250 
MC BAC 


“Fetched Dbl Wd 
in CBR ~ CAR Incr 1 
DbI Wd SPAD Incr 1 


Stor Display Blocks 
Stepping Word Ctr 


Brought Up By 
(A36-39) 
SPAD = 16 Hex 


SM Byte to 2250 
Hex 2A 
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‘Tof Scan R 12 (A12) 


NY0O16 


Ton Fmt R 3 (B03) 
Svc Out Fmt 
Tof Timing Tgr 


NY041 


Ton Timing Tgr 


NY04] 


on Fmt R 13 (B13) 
Tof Fmt R 3 & 12 
(BO3) (B12) 

Tfr Byte 2 on 


Bus Out NY045 


Ton Fmt R 3 (B03) 

Sve Out Fmt 

Tof Timing Tgr 
NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R14 (B14) 
Tfr Byte 3 on 

Bus Out 

Tof Fmt R3 and 13 
(BO3,B13) NOYO45 


Ton Fmt R 3 (B03) 
Sve Out Fmt 
Tof Timing Tgr 


NY041 


Ton Timing Tgr 


NY041 


Ton Fmt R 15 (B15) 
1 Up Wd Ctr 

Tof Fmt R 3 and 14 
(BO3) (B14) 

Tof Timing Tgr 
NY041,NY046° 


Ton Fmt R 16 (B16) 
Fmt R Completed 
Tof Fmt R 15 


NY046 


Last 
Word Fetched 


NY172 


No 


Ton Scan R 14 
(A14) Tfr CAR Tof 
Scan R 16 (A16) 


NY0O17 


Ton Scan R 12 
(A12) Run Format R 


NY016 


Sheet 2 


Ton Scan R 18 
(A18) Scan R 


Completed 
NYO18 


Ton Scan R 7 (A07) 
Command Out 


Ton Scan R 9 (A09) 


Step Command Ctr 


Command Counter 


at 5 (A24) (A26) 


NY014 


Tof Scan R 7 (A07) 


NY014 


Status In Device 


End 


NY0O91 NY0O14 


Ton Scan R11 (A11) 
SVC Out Stop 


NYO15 


Tof Scan R 5 (A05) 


NY013 


Sheet 2 


Tof Scan R 11 


(All) 


Not Op In 


NY091 


Ton Scan R 3 (A03) 
Addr of 2250 on 


Bus Out 
NY012 


Ton Scan R 4 ( A04) 
Addr Out Tof Scan 
R 18 


NY012, NYO¥8 


Ton Scan R5 (A05) 
Select Out Hold 
Out 


NY013 


Op In 
Tof Scan R.3 and 4 
(A03) (A04) 


NY012 NY0O91 


Ton Scan R 6 (A06) 
Cmd Byte on 
Bus Out 


NY016 


Ton Scan R 7 (A07) 
Command Out 


NY014 


Tof Scan R 6 (A06) 
and 7 (A07) 


NY013, NY014 


Status In Not Dev 
End 


NYO91 , NY014 


Ton Scan R 8 (A08) 
Sve Out Normal 


NY014 


NYO15 


Ton Scan R 10 (A10) 
Tof Scan R 8 and 9 
(A08) (A09) Cmd 
Addr Byte on Bus 
Out NY015 


Ton Scan R 8 (A08) 
Sve Out Normal 


NY014 


Ton Scan R 9 (A09) 
Step Command Ctr 


NYO15 


Tof Scan R 8 (A08) 
and 9 (A09) 


NY014,NY015 


Mem Cmd 
Address Byte 2 


NYOI5 


Ton Scan R 8 (A08) 
Sve Out Normal 


NY014 


Ton Scan R 9 (A09) 
Step Command Ctr 


Ist Byte of 
Start Regen Adder 


to 2250 
Hex 08 


Command Counter 


At 6 (A24) (A25) 


2nd Byte of Start 
Regen Addr to 2250 
Hex 80 


Command Counter 
at 7 (A24, 25, 26) 


NY0O15 


Tof Scan R 8,9, 
10 (A08) (A09) 
(A10) 


NY014, NYOI5 


Set BAC and 
Start Hex 27 


Status In Device End 


NY091, NY014 


Ton Scan R 11 (A11) 
Sve Out Stop 


NYOI5 


Ton Scan R 18 (A718) 
Scan R Complete 
Tof Scan R 1 and 5 


NY018 


Tof Scan R 11 (A111) 


NY0O15 


End of Operation 


5-514 (3 of 7) 


Command 
Counter 


_ acaia 


SR 1 Gcan Ring 1 Set Command Counter to 0, or set to 4 
if block scan switch is on. 
Set Word Counter to 0. 


Op Out —— 
Note: Operational Out remains active as long as 
CRT Display rotary switch is not off. 


Initial Selection 


2250 Adr on Bus Out 
Address Out 
Sel Out/Hold Out 


Adr In 
— 2250 Adr on Bus In 
Cmnd on Bus Out 


Sel Out/Hold Out 


Send 'Set Buffer 
Address and Stoo' 
Command to 2250 


— Optn 
— <Adr In 
—— 2250 Adr on Bus In 


Cmnd on Bus Out — 
Command Out —_— 


Not Address In Sel Out/Hold Out —— 
Op In 


Status In, Not Chan End, Sel Out/Hold Out 
Not Device End Op In 
Status Byte on Bus In 
Status In 
Service Out 
Not Status In 1,5,8,9 Sel Out/Hold Out Step Command Counter 
Service Out 
SR 9 Delayed t,o; 10 Sel Out/Hold Out —— 
— Opin 
Cmnd Adr Byte on Bus Out =9—— 


Service In 1,5,10,8 Sel Out/Hold Out —— 
— Opin 
Cmnd Adr Byte on Bus Out == ——— 
— Service In 
Service Out —— 


150,10;,8;9 Sel Out/Hold Out —— 


First byte of starting address to 2250. 
First byte is high-order byte. 
Complete address is 2176 (Hex 0880). 


Not Service In Step Command Counter 


Op In 
Cmnd Adr Byte on Bus Out =$-——— 
Send Command Address Service Out — 


(2 bytes) 


SR 9 Delayed 1yoj00 


Sel Out/Hold Out 


Cmnd Adr Byte on Bus Out 


i: 


Service In I, 51058 Se! Out/Hold Out Second byte of starting address to 2250 
Op In 
Cmnd Adr Byte on Bus Out 
Service In 
Service Out 
Not Service In 1,5;10,8,9 Sel Out/Hold Out Step Command Counter 
Cmnd Adr Byte on Bus Out 


Service Out 


SRO Delayed 


Sel Out/Hold Out 


Status In, Chan End, 1,5,1] 


Ending Sequence Device End 


S Out 
(Receive Status Byte) ervice Ou 


Sel Out/Hold Out 
Op In 
2250 Adr on Bus Out ==—— 


2250 Adr on Bus Out 
Address Out 


Not Status In 


AA | 


— 
~ 
w 
j 


Not Operational fn 


SR 3 


2250 Adr on Bus Out 
Address Out 
Se! Out/Hold Out 


Initiat Selection SR 4 


Operational In 


Address In 
Cmnd Byte on Bus Out 
Command Out 


Not Address In 


Status In 
Send 'Write' Command Op In 
to 2250 Status In 
Status Byte on Bus In 


= 
(oa) 


Not Status In Sel Out/Hold Out 
SR 9 Sel Out/Hold Out 
Service Out 


Reset SR 8, SRP Sel Out/Hold Out 


1,5,14,12 Sel Out/Hold Out Start Format Ring 


Scan Ring Command Counter Format Ring 


Scan Run Service Out 0 Set BAC and Stop Cmnd 16 Format Ring Completed 
Counter Reset Step Cmnd Ctr 1 Write Starting Adr (byte 1) 

2250 Address Command Adr 2 Write Starting Adr (byte 2) 

Address Out Service Out Stop 3 Write Command 

Sel/Hold Out Run Format Ring 

Command Byte Storage Display, 

Command Out Transfer CAR 
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5-514 (4 of 7) 


Format 
Ring 


Interface Signals 


Counter 
SR 12 1,5,12,(14 or 
) 


FR 1 (Format Ring 1) 1,5,12,(14 or 
16) 


Reset Byte Counter. 
Begin sequence to transfer CAR or CBR to 
2250 storage. 


Sel Out/Hold Out —— 
— Opin 
Service In 


Sel Out/Hold Out BAC incremented by 2 (FR 2)* 


—— Op In 
Service In 


SM Byte on Bus Out 


FR 2 1,5,12,(14 of 2,3 Sel Out/Hold Out Send SM Byte to 2250 (Hex 2A) 
16) — Opin 
—— Service In 
Service Out -—— 
SM Byte on Bus Out 
Send SM and ECM Bytes Not Service In 1,5,12,(14 or 273,41 Sel Out/Hold Out 
to 2250 16) 
Service Out —— 
SM Byte on Bus Out 
Timing Trigger 1,5,12,(14 or 4,T Sel Out/Hold Out 
16) 
ECM Byte on Bus Out 
4,3 Sel Out/Hold Out 


— Opin 


ECM Byte on Bus Out — 
Service Out —— 


Service In 1,5,12, (14 or 
16) 

Not Service In 1,5,12, (14 or 
16) 


Timing Trigger 1,5,12, (14 or 
16) 


Service In 1,5,12,(14 or 
Send Left Hex Char 16) 
to 2250 
Not Service In 1,5, 12, (14 or 
16) 


1,5,12,(14 or 
16) 


Service In 1,5,12,(14 or 
16) 

Not Service In 1,5,12, (14 or 
16) 


Service In 1,5,12,(14 or 
16) 
Send Blank or 
Asterisk to 2250 
Not Service In 1,5,12,(14 or 
16) 
Timing Trigger 1,5,12,(14 or 
16) 
Send Null Character to Service In 1,5, 12, (14 or 
2250 16) 
(Null sent following third 
byte of address) 
Not Service In 1,5,12, (14 or 
16) 


Timing trigger and blank or 1,5,12,(14 or 


Service In 


4,3,T Sel Out/Hold Out 


ECM Byte on Bus Out 3=—— 
Service Out 


5,T Sel Out/Hold Out 
Left Hex Char on Bus Out 


5,3 Sel Out/Hold Out 
Op In 
Service In 
Service Out 
Left Hex Char on Bus Out 


5.351 Sel Out/Hold Out 


Service Out 
Left Hex Char on Bus Out 


Timing Trigger 621 Sel Out/Hold Out 


Right Hex Char on Bus Out 


6,3 Sel Out/Hold Out 
Op In 


Service In 


Send Right Hex Char 
to 2250 


Service Out 
Right Hex Char on Bus Out 


6;3;17 Sel Out/Hold Out 
Service Out 
Right Hex Char on Bus Out 


1,5,12,(14 or 777 Sel Out/Hold Out 


16) 


Blank or Asterisk on Bus Out 


/,9 Sel Out/Hold Out 
Op tn 
Service In 
Service Out 
Blank or Asterisk on Bus Out 


iOKk Sel Out/Hold Out 


Service Out 
Blank or Asterisk on Bus Out 


10,7 Sel Out/Hold Out 


Null on Bus Out 


10,3 Sel Out/Hold Out 
Op In 


Service In 


Service Out 
Null on Bus Out 
10,3;1 Sel Out/Hold Out 


Service Out 
Null on Bus Out 


Sel Out/Hold Out 


One-up Byte Counter asterisk on bus out, or timing 18) 
trigger and null on bus out 


7 


Scan Ping Command Counter Format Ring 
* BAC is incremented by 10 in two steps, 

1 Scan Run 3 Write Command 1 Reset Byte Ctr first by 2 and then by 8. 
5 Sel/Hold Out 4 Start Regen Cmnd 2 Set Mode Cmnd 1 
12 Run Format (Set BAC and Start) 3 Service Out Format 
14 Sto Disp, Trf CAR 4A ECM Cmnd 
16 Sto Disp, Trf CBR 5 Sel Left Hex Char 

6 Sel Right Hex Char 

8 Step Byte Ctr 

16 Format Completed 

T Timing Trigger 


- Note: SR 14 is on when Format Ring is transferring CAR to 2250. SR 16 is on 
when Format Ring is transferring CBR (storage data) to 2250. 
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5-514 (5 of 7) 


Command Format 
Counter Ring 


Interface Signals 


Operation Event Scan Ring 


Sel Out/Hold Out —— 


FR 8 and Byte Ctr 0 or FR 8, 
FR 14 (Addr Seq) and Byte 
Ctr 2 


Service In 1,5,12, (14 or 
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Service In The SPAD counter is incremented by 1. 
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Sel Out/Hold Out — Begin data sequence to transfer CBR to 
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Service In and Device End 
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Op In 
Status Byte on Bus In 
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Status In, Chan End, Device 
End 


Ending Sequence 


Status Byte on Bus In 
Status In 
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Scan Ring Command Counter Format Ring 


Scan Run 4A Start Regen Cmnd Service Out Format 
Sel/Hold Out (Set BAC and Start) Set Mode Cmnd 2 
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Note: SR 14 is on when Format Ring is transferring CAR to 2250, 
SR 16 is on when Format Ring is transferring CBR (storage data) to 2250. 
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Status In, Not Chan End, 
Not Device End 
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— Opin 
—— Status In 
——— Status Byte on Bus In 


Not Status In 


1,5,8,9 Sel Out/Hold Out Step Command Counter 


Service Out 


SR 9 Delayed 1,5,10 Sel Out/Hold Out 


Cmnd Adr Byte on Bus Out 


Service In 1,5,10,8 Sel Out/Hold Out First byte of start regeneration address to 
— Opin 2250. First byte is high-order byte. 
—— Service In Complete address is 2176 (Hex 0880). 
Cmnd Adr Byte on Bus Out 
Service Out 
Not Service In 1,5,10;8,9 Sel Out/Hold Out Step Command Counter 
Cmnd Adr Byte on Bus Out 
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(2 bytes) to 2250 —  Optn 
Cmnd Adr Byte (2) on Bus Out 
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Ending Sequence 
(End of Scan) 


Service Out 


Scan Ring Command Counter Format Ring 
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3 2250 Address 9 Step Command Counter (Set BAC and Start) 
4 Address Out 10 Command Address 5 Start Regen Adr (byte 1) 
5 Sel/Hold Out 11 Service Out Stop 6 Start Regen Adr (byte 2) 
& Command Byte 18 Scan Ring Completed 7 Unused 
7 Command Out 
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Indicators 


Log Word 
Select 
Gates 


CDBI from MSCE 


Ce 


Console Data Keys 
0 72 


Console Address Keys 


Pseudo 
Address 


Generator 


Parit 


12 


Byte Digit 
Select Select EBCDIC 
Translator 
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SPAD Ctr - 4 Tgrs 
Word Ctr - 8 Tgrs 
Scan Ring - 18 Tgrs 
Command Ctr - 3 Tgrs 
Format Ring - 16 Tgrs 
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NY0O11 
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NY013,015 


Ton SR3 (A03) 2250 
Adr On Bus Out 


NY0O12 


Ton SR4 (A04) Adr 
Out 


NY012 


Ton SR5 (A05) Sel, 
Hold Out 


NY013 


Ton SR3 (A03), 4 
(A04) 


NY0O12 


Objective: 


Transfer an EBCDIC message from MWS 
by use of Diagnose Instruction. 


Ton SR6 (A06) Cmd 
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Command Message Display 
Operation Event Scan Ring Counter Triggers 
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MCW is fetched and set into the 
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CBR Byte on Bus Out 
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——_ Service In 


CBR Byte on Bus Out =—_ ——— 
Service Out — 


nn 
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Sense EOB. Stop data 


transfer. 
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RS,SBC,LWU 


SBC, EOB on Bus Out 


CBR Byte (EOB) on Bus Out 


LWU Sel Out/Hold Out Send Command Out 
Op In 
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Not Service In 1,5 LWU Sel Out/Hold Out —— 
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Ending Sequence Scotia tae 
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Scan Ring Command Counter Message Display Triggers 
1 Scan Run 4 Start Regen Command MGD_ Message Gate Data 
5 Sel/Hold Out (Set BAC and Start) RS Remember Sequence 
7 Command Out MSO Message Service Out 
8 Service Out SBC Step Byte Counter 
9 Step Command Counter MFR Message Fetch Request 
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’ : _ Command Message Display 
Operation Event Scan Ring Counter Triggers Interface Signals Notes 


2250 Adr on Bus Out 
Address Out 

2290 Adr on Bus Out 
Address Out 

Sel Out/Hold Out 


Command Byte: Set Buffer Address and 
Start (Hex 27). 
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z 
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Address In 1,5,6 LWU 


—— Opin 
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Cmnd Byte on Bus Out 


Send Start Regeneration 


command to 2250 SR 6 15.6.7 LWU Sel Out/Hold Out 


Op In 


——— Address in 


Cmnd Byte on Bus Out =—— 
Command Out 


LWU Sel Out/Hold Out — 
Op In 


Not Address In 


oa 


Status In, Not Chan End, 1,5;8 
Not Device End 


LWU 


— Opin 
—— Status In 
—— Status Byte on Bus In 


Not Status In LWU Sel Out/Hold Out Step Command Counter 
Service Out 
SR 9 Delayed 155,10 LWU Sel Out/Hold Out 
Cmnd Adr Byte on Bus Out 
Service In 1,5,10.8 LWU Sel Out/Hold Out —— First byte of start regeneration address 
—— Opin to 2250. First byte is high-order byte. 
—— Service In Complete address is 0000. 
Cmnd Adr Byte on Bus Out 3=9—— 
Service Out 
Not Service In 1,5,10,8,9 LWU Sel Out/Hold Out Step Command Counter 
Cmnd Adr Byte on Bus Out 
Service Out 
Send Command Address 
(2 bytes) to 2250 SR 9 Delayed 1,5, 10 LWU Sel Out/Hold Out 
Cmnd Adr Byte (2) on Bus Out 


Second byte of start regeneration 
address to 2250 


Service In 1,5, 10,8 LWU Sel Out/Hold Out 
—— Op In 
—— Service In 
Cmnd Adr Byte (2) on Bus Out 3=—— 
Service Out — 
Not Service In 1,5,10,8,9 Sel Out/Hold Out —— 
Cee Cmnd Adr Byte (2) on Bus Out 
Service Out 
Status In, Chan End, 1,5; 1} 7 LWU Sel Out/Hold Out —— 
Device End Op In 
Status Byte on Bus In 
Status In 
Service Out — 


SR 11 . Tyo, 18 7 LWU Sel Out/Hold Out — 
Ending Sequence —— Opn 
(End of Scan) —— Status Byte on Bus In 
—— Status In 
Service Out —- 
—— Op In 
—— Status Byte on Bus In 
—— Status In 
Service Out 


Step Command Counter 


Scan Ring Command Counter Message a Triggers 
Scan Run 4 Start Regen Cmnd LWU Last Word Used 
2250 Address (Set BAC and Start) 

Address Out 5 Start Regen Adr (byte 1) 
Sel/Hold Out 6 Start Regen Adr (byte 2) 
Command Byte 7 Unused 


] 

3 

4 
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6 
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8 Service Out 

9 Step Command Ctr 
10 Command Address 
11 Service Out Stop 
18 Scan Ring Completed 
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Diagnose Instruction 
pec ait lL 


B1 +D1 =MCW Address 


2 13 14 15 
0 0 0 0 - MPX Chan 
, 2 8-7 - Chan 1 
ao 6 1 8 - Chan 2 
Bits 8 and 9 601 1 =- Chan 3 
work together Activate Channel Select 010 0 Way dk 
Line (See Note) 0 ] 0 ] = Chan 5 
Oo 1 ft 0 - Stor Chan 
oe tt t. 4 
Unused 
 -s ALS 
rf 4 - No Chan 
Exit from Diagnose; 
MCW to CBR to CXR Activate All Channel Select Lines (See Note) 
SS 
MCW to CBR to CXR, and action on Note: When bit 11 is q 1, all 
count depending on: channel diagnostic select lines 
MCW Bits Controls Gating of MCW Bits 33443 are active. When bit 11 isa0, 
0 =CPU Data Path Controls bits 12-15 control channel 
718 1 = PSCE Data Path Controls selection. Action taken by the 
[oo Neate eo lected chomel)  conkale 
ryE3 Hard Stop and Interrupt by MCW bits Tie TS, 
}1 40] Soft Stop and Log Out 
we Hard Stop and Log Out and Interrupt 
Messeage Display (MCW should be all zeros: 
otherwise MC may attempt additional functions.) 
Immediate Logout 
MCW to CBR (no gate to CXR) 
Maintenance Control Word Request Stack Select - MCW Bit 25=1 
Inhibit (Disable) Q 
00 No Action Output Priority 
SAA 01 Invert EMS Bank Bit Unused lo 
10 Switch HOLAB and HOMAB it 10= 
; Bit 10=1 
11 Invert HOLAB and Switch Disable PSCE Punchthrough 
with HOMAB 
ee Q Register Inhibit Controls 
OF 
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| LL Count Field 
Inhibit Overlap Error Generate Bits 
SAA Force 
Adr Exception FLP Sink/Source Register Controls 
Disable Interval Timer SDB/SAR Pair Controls ? 
: Bit 10=0 
Suppress Address Exception FXP and FLP Storage Buffer Controls 
Disable Multiaccess FXP and FLP Op Stack Controls 
Action on MCW Count FLP Error Generate Controls -- MCW Bit 25=0 
Check Reset . FLP Pulse Stop 
Ignore CPE Errors Gate Request Stack Select 
Channel Diagnostic Lines Suppress Instruction Fetch 
Reverse Mark Parity Q Store and Fetch Delay 
Force MSM Addr 
Parity and Key Checks Allow Q Output Priority 
Sink Address Parity Invert Q Hold On Error 
Op Stage Parity Invert PSCE Halt On Error 
FXP Error Generate | Box Adder Error Generate 


Data Path Control Fields Decoding 
Ne 


- MCW Bits 34 to 36* 
FLP Op Stk | FXP Op Stk 


Req Stack | 
Req Stack 2 
Req Stack 3 
Req Stack 4 
No Action 


Note: 

The buffer or register pair designation as specified by the code in the 
respective MCW data path control field refers to the buffer or register 
pair that will honor the next request. 


* If MCW bit 33 is on, the code specified in MCW bits 34 to 36 
refers only to the FLP Op stack; and when it is off, the code 
refers only to the FXP Op stack. 
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Frame 10 Manual Control Triggers 


Address Compare Hardstop Trigger - NM533 

Turned on when any address compare is found and the MC address 
compare rotary is on any hardstop or loop position. It controls the 
turn on of all hardstop triggers for CPU. 


Address Compare Sync Trigger - NM533 

Turned on by any address compare between the console address keys 
and I box instruction address or MSCE store address or between PSCE 
address bus and PSCE address keys. The trigger provides an 
oscilloscope sync pulse to the I, E, F boxes and the MC. 


Address Compare Trigger - NM533 
A timing trigger that synchronizes the CPC = 0 to the address compare 
hardstop or loop function. 


Block Pulse Trigger - NM547 
This trigger is used in conjunction with the SP1 and SP2 triggers. 


Enter Instruction Trigger - NM509 
Provides control for performing the enter instruction (buffer) function 
of the MC. 


Error Accumulation Trigger - NM551 

Indicates that one or more machine check errors have occurred during 
a time when the Error Disable Trigger was on or PSW bit 13 was not 
a one. 


Error Disable Latch and Trigger - NM549 
Inhibits turning on any hardstop triggers because of machine check 
errors during an interrupt sequence or during single cycle operation. 


Error Disable Turn Off Trigger - NM549 
Reset the Error Disable Trigger. It is activated by exit from single 
cycle mode or by the completion of an interrupt. 


FLA M/D SC Rate Trigger - NM543 

Turned on with the first start PB depression when the rate switch is in 
the single pulse position. It controls the clock pulse gating to allow only 
the FLA M/D units to see a pulse during FLA M/D operations. 


FLA M/D SC Trigger - NM543 

Turned on when the FLA M/D Rate Trigger is on and a FLA M/D unit 
is in use. It controls the turning on of the FLA M/D unit single pulse 
trigger in the E box. 


Force Loop Trigger - NM509 
Turned on by the address compare function of the MC to control the 
various looping sequences. 


I Box IPL Trigger - NM521 
Turned on by IPL and PSW restart to control the I box functions of these 
operations. 


Instruction Step Trigger - NM507 
Provides control for the instruction step and multi-step positions of the 
rate switch. 


Manual FLR Load Trigger - NM527 
Turned on by a manual FLR store operation from the MC. It controls 
the M ring and various gating lines to complete the operation. 


Manual Function Turn Off Latch - NM507 
Provides a reset for the enter instruction, repeat instruction, force 
loop, set IC, set PSW and I box IPL triggers. 


Manual GPR Load Trigger - NM527 
Turned on by a manual store into a GPR from the MC. It controls the 
M ring and various gating lines for completing the operation. 


Manual Store Initialize Trigger - NM527 
Turned on by a manual store into storage from the MC. It controls 
starting the M ring and gating the functions of the operation. 


Manual Store Turn Off Latch - NM529 

Turned on by manual store initialize, manual GPR load or manual FLR 
load. Its function is to turn off the trigger that turned it on at the proper 
time during the operation. 


Manual Trigger - NM503 
On during single cycle mode to disable the interrupt signal to the MC. 


MO Turn On Latch - NM537 
Controls the resetting of the M1, M2, M8 triggers. 


M1, M2, M3 Triggers - NM535 
These three triggers are used in manual operations as a timing ring to 
sequence various gating and controls. 


Overlap Trigger - NM507 
Turned on when the inhibit overlap switch is not active to allow the CPU 
to operate in the overlap mode. 


Pseudo Auto Trigger - NM545 

Turned on when leaving single cycle mode (rate switch off single cycle 
position). It forces continuous clock pulses to all execution units until 
normal Stop State is achieved with all single cycle controls off. 


Repeat Instruction Trigger - NM509 
Provides control for performing the enter instruction (storage) function 


of the MC. 


Restart Trigger - NM515 
Turned on by enter instruction (storage or buffer) to sequence the 
restarting of CPU each time the instruction is executed. 


Set IC Trigger - NM521 
Turned on by set IC, IPL, set PSW and PSW restart to control the 
various I box functions associated with these operations. 


Set PSW Trigger - NM521 
Turned on by IPL, set PSW and PSW restart to control the I box 


functions of these operations. 


Single Cycle 1 Trigger - NM541 
This trigger is the basic control for single cycle operation, controlling 
the gating of a single clock cycle to the execution areas. 


Single Cycle 2 Trigger - NM541 
This trigger is the first sequence point upon entering single cycle mode. 


Single Instruction Decode Trigger - NM511 

Turned on when doing a non-overlap operation (perform one instruction 
completely before decoding the next). Non-overlap is active during 
inhibit overlap (switch), instruction step, multi-step and enter 
instruction. The single instruction decode trigger inhibits decoding an 
instruction while a previous instruction is being executed. 


SP1 and SP2 Triggers - NM547 


These two triggers are timing triggers used to control the gating of a 
single clock cycle to all execution units when in single cycle mode. 
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Start 0 Trigger - NM501 

The first trigger in the start sequence. Turned on by the Start PB 
pulse or any start or restart condition arising from the various manual 
or programmed functions. Turned off by a clock pulse. 


Start 1 Trigger - NM503 

The second trigger in the start sequence. Synchronizes the Start 0 
Trigger to various functions in the starting sequence. Turned off by a 
clock pulse. 


Start 2 Trigger - NM505 

The final step in the starting sequence. This trigger takes the CPU out 
of stop state. The start 2 trigger is a logical sequence point for single 
cycle, instruction step, overlap and enter instruction operations. 


Stop Decode Trigger - NM531 

Turned on when the single instruction decode trigger is on to inhibit 
decoding an instruction until the preceding instruction has been 
completely processed. It is also turned on to inhibit decoding after an 
address compare soft stop condition has been detected. 


Stop Trigger - NM531 
Turned on by any condition which is to result in stopping CPU operation. 
It is the first trigger in the stopping sequence. 


Stop State Trigger - NM513 

Turned on when CPU stop trigger is on, all execution and I box pipelines 
are empty, and no unconditional interrupts are pending. The stop state 
trigger signals the cessation of all CPU processing. 


Frame 1 Control Triggers and Lines 


Any Pushbutton Trigger - NY503 
Turned on by MC pushbutton. Fires 350 ns, 500 ns, or 152 ns 
singleshots to start operation of selected pushbutton. 


Backspace Command ~ NYO13 

Brought up by depressing backspace switch on MC, tape mode and scan 
ring 6. Forces bits 2, 5, 6 and 7 on bus out. This is a backspace 
record command to TAU. 


Begin Message Display - NY081 

Turned on by diagnose instruction [2 field bits 8 and 9 = 10, CRT rotary 
switch on message display position, brings up message display to scan. 
Starts the scan ring and resets the byte counter to zero. 


Buffer Busy Trigger - NY231 
Turned on by start access. Acts as interlock to prevent another start 
access, and controls ending sequence in MC store and fetch operations. 


CE Mode - NY555 

Brought up by key switch on MC. Enables CE meter; disables customer 
meter. Allows MCW to Queue, MCW Active, Block Scan, Inhibit Multi- 
access to MSCE, Inhibit Overlap, Disable Interval Timer, Hardstop, 
conditions of Continuous Repeat, and Enter Instruction. 


Clear CXR - NY231, NY227 
Brought up by tfr CXR pushbutton, logout and diagnose. Resets CXR. 
Starts CPC clock during diagnose. 


Command Interlock Trigger - NY542 
Turned on by manual store or fetch, or log store command. Prevents 
initiating another store or fetch while there is one outstanding. 


Continuous Repeat - NY561 
Switch on MC in repeat position and any of several pushbuttons held 
down, will repeat their operation every 16 ms. 


CPC Clock - NY227 

Set from MCW count field or CPC load rotary switches. Controls 
number of machine cycle during MCW operation or after address 
compare. 


CPC Enable Trigger - NY522 
Turned on by SPAD 15. Controls start and load CPC when address 
compare rotary switch is in hardstop and loop position. 


Cycle Out Trigger - NY231 

Turned on by fall of request trigger. Turns off manual fetch or store, 
and command interlock. Signals the end of manual fetch or store 
operations. 


Data Display Bus - NY056 
ORing of log bus, CBR, or CAR data bits to hex to EBCDIC translator, 
to be gated to 2250 on CRT display operations. 


Delay Interlock Trigger and Start Delay - NY563 
Turned on when using SPAD as counter during address compare loop or 
when using repeat or repeat and reset switches. 


Delay Trigger - NY173 
Turned on by start delay trigger. Reset by SPAD equals 15. Gates the 
stepping of SPAD. 


Diagnose Not Log - NY570 
[2 field of diagnose instruction 8 and 9 = 00, 01, or 10. Brings up MCW 


sink tag turn on. 


End of Message - NY081 
Line brought up by EOB decode, message display of diagnose instruction. 


EOB Decode - NY081 

During diagnose message display a byte containing hex 26 will bring up 
EOB. EOB is decoded off the bus from CBR to bus out, after byte 
counter is stepped, but before byte is sent to the 2250. 


Fetch Trigger - NY231 
Turned on by fetch command and not buffer busy. Initiates a fetch to 


MSCE. 


Fetch Command - NY542 
Line brought up by storage test fetch, or manual display, or scan ring 


15 (storage scan), or message display (diagnose). 


Fetch Complete - NY173 
Line brought up after each doubleword fetch from storage is complete 


during storage display (scan), or message display (diagnose). Turns 
on scan ring 16. Resets message fetch request during message display. 


Format A - NY077 
Register display (scan), register having more than 36 bits. Decoded by 
word counter. Register must begin in bit location 0. 


Format B - NY077 

Register display (scan), register having more than 9 bits and equal to or 
less than 36 bits. Only 2 registers per doubleword allowed. First 
register must begin in bit location 0, second register must begin in 
location 36, but may be unused. 
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Format C - NY077 

Register display (scan), register equal to or less than 9 bits, first 
register must begin in location 0, the second in bit location 9, the third 
in location 18, etc. Only 1 register per register position allowed and no 
unused register positions may exist between used position. 


Gate Data Trigger - NY081 
Used on message display to gate CBR to bus out to 2250, under control 
of the byte counter. 


Gate LB Trigger, Gate UB Trigger - NY088 
Gate UB register or LB register to IC portion of PSW indicators in the 
MC. The IC is valid only after a scan has been done. 


Hardstop Bit 8 - NY506 
MCW bit 8 turned on during diagnose instruction when MCW active, I2 


field bits 8 and 9= 01. Causes hardstop to occur when CPC goes to zero. 


I2 Field, Bits 8 through 15 - NY576 
Controls diagnose instruction functions: logout, hardstop, soft stop, 
interrupt, messaye display, and diagnose channel select. 


Immediate Logout - NY570 
Diagnose instruction [2 field bits 8 and 9=11. Exit from diagnose. 


Ingate Trigger - NY231 

Turned on during a display operation, by the 'DIG Console request' line 
from MSCE. This signal from MSCE tells the MC to prepare to receive 
request data. 


Inhibit Log Address Step - NY076 
On logout brought up by word counter equal to hex 69 through 7F. 
Prevents advance of CAR. 


Interlock 1 Trigger, Interlock 2 Trigger - NY083 
On MC tape operations provides timing pulses for data service cycle. 


Interrupt Trigger - NY552 

Turned on by machine check, and machine check not masked in PSW. 
Also by diagnose instruction with MCW active, MCW bit 8 or 26, and 
CPC equal zero. 


IPL Local Trigger - NY507 
Turned on by load pushbutton on MC. Starts initial load routine. 


IPL Pulse ~ NY507 
Result of IPL pushbutton and 350 ns pulse. Causes system reset 
and sets IPL trigger. 


Instruction Register Triggers - NY089 
Bits 25 through 31 turned on when doing a CPU register scan. Forms 
PSW IC lights to MC. Bit 25 provides gating for UB or LB. 


Last Word Fetched - NY172 

During a logout, turned on when 8 doublewords have been fetched. On 
CRT storage display, brought up by SPAD = 16 hex 0000, indicating that 
16 doublewords have been fetched. 


Last Word Logyed - NY085 
During a logout brought up by Hi 12 and Low 1. The last word decoded 
by the word counter. 


Last Word Used Trigger - NY019 

On CPU or bus scan, turned on by last word, bus display hex B8, or 
last word CPU display hex 50, decoded by word counter. Also turned 
on by message EOB. 


Load CPC - NY522 
Brought up by any address compare hardstop or loop and SPAD = 15. 


Load MCW Trigger - NY227 


Turned on during diagnose instruction when sink tag interlock trigger on. 


Log Trigger - NY506 
Turned on by diagnose instruction logout, machine check interrupt, or 
CPC = 0 and MCW active. To initiate logout. 


Log Completed - NY506 
Turned on by diagnose logout completed. Brings up start pulse. 


Log Store Completed - NY172 
Brought up by log and start access or log and strobe timer on a tape 
operation. Turns on log ring 5. 


Log Ring - NY080 
Log Ring 1 - Logout running 
Log Ring 2 - Set word counter 
Log Ring 3 - Set CAR to 128 
Log Ring 4 - Store command 
Log Ring 5 ~ One up word counter 
Log Ring 6 - Logout completed 


Manual Fetch Trigger - NY542 
Turned on by store/display switch on MC in storage position and 
depressing display pushbutton. Initiates manual display. 


MCW Active Trigger - NY561 
Turned on by diagnose instruction [2 field bits 8 and 9 = 01. 


MCW Latched Bits 0-4 - Bit O-NY560, Bits 1-3-NY565, Bit 4-NY560 
Turned on during diagnose instruction MCW active trigger and CXR 
bits 0 through 4. Used to prevent MCW bits 0 through 4 from being 
destroyed when logout occurs. 


MCW Load Control Trigger - NY227 
Turned on during diagnose instruction by MCW sink tag interlock 
trigger. Transfers MCW to CXR. 


MCW Sink Tag Trigger - NY227 
Turned on during diagnose instruction with.I2 field bits 8 and 9 equal to 
anything but 11. 


MCW Sink Tag Interlock Trigger - NY227 
Brought up during diagnose instruction by message display switch on or 
L2 field bits 8 and 9 = 00, 01 or 11. This turns on MCW load control. 


Message Display Latch - NY508 
Turned on during diagnose instruction with [2 field bits 8 and 9 = 10 
and CRT display switch set to message display. 


Message Fetch Request Trigger - NY081 
Turned on during diagnose instruction message display, when byte 
counter equals 0. Initiates a fetch for a doubleword from storage. 


Message Service Out Trigger - NY081 

Turned on during diagnose instruction service cycle. Gates data to the 
2250 under control of the byte counter. 

MSB Gate to PSCE - NY084 


Brought up during logout or scan operations when word counter decodes 
a PSCE address. 
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MSB Scan - NY084 


Brought up during logout or scan operations when word counter decodes 
PSCE address. 


MSB Response Trigger - NY084 
Turned on by MSB response indicating PSCE has accepted fetch request 
during logout or scan. 


Multistep Time Out - NY510 

Three 33 ms singleshots give approximately 100 ms delay between 
start pulses during multistep operation while start pushbutton is 
depressed. 


Null Command - NY077 

Line brought up during CPU or bus display when 2250 decodes SM order 
on an odd address, or data title consists of an odd number of full bytes 
or an even number of bytes where the right hex character of the last 
byte is not displayed. 


PSCE Data Paths Active - NY575 
Brought up by diagnose instruction I2 field bit 10 on and MCW active, or 
MCW to Queue switch and MCW active. Activate PSCE data paths. 


PSW Restart Pulse - NY501 

Brought up by depressing PSW restart pushbutton on MC. Initiates 
system reset and loads PSW from location 0000 and starts instruction 
fetching and execution. 


PSW Restart or IPL T1, T2 - NY521 
Turned on sequentially by PSW restart or load pushbutton to bring up 
system reset and PSW restart CPU, or set IPL latches. 


Read Command - NY013 
Brought up by tape mode, read switch, and scan ring 6. Places bit 6 
on bus out. 


Recycle Timer Trigger - NY506 
Turned on by diagnose instruction logout or a machine check interrupt, 
or diagnose hardstop and interrupt. Brings up a start pulse. 


Remember Sequence Trigger - NY081 
Brought up during diagnose message display by the first step byte 
counter after a storage fetch to synchronize the message out trigger. 


Request Trigger - NY231 

Turned on by the start access trigger for either a store or fetch 
command from MC to storage. It signals a request to MSCE for a 
storage module. 


Reset Buffer Address Counter Trigger ~ NY036 
Used during scan to control incrementing the BAC by 20 bytes or 10 
bytes depending on the type of scan. 


Reset Card Data Latches - NY018 
Turned on by service out card reader (scan ring 17) and not service in. 
Resets card data latches and scan ring 17. 


Reset Format Ring A and B - NY019 
This line is activated by system reset, new card from card reader, 
single register display or scan reset. 


Reset Scan Ring - NY019 
Same as reset format ring. 


Right Hex Character Used - NY076 
On CRT (scan) display operations, this line indicates, by word counter 
decode, that the right half of byte to be processed will be used. 


Run CPC Trigger - NY227 

This trigger controls the counting of the cyclic program counter. It is 
turned on by an address compare hardstop or loop operations or by a 
diagnose instruction which has the MCW loaded into the CXR. 


Scan Trigger - NY532 
Turned on by scan pushbutton on the MC to initiate a scan operation. 


Scan Delay - NY531 

A 16 ms singleshot brought up with CRT rotary switch in bus or CPU 
register position and start pushbutton, or set IC or PSW, or address 
compare stop, or hardstop pushbutton, or stop pushbutton. Initiates 
a scan. 


Scan Mode - NY0Oil1 
This control line is activated for logout, single register displays, 
and CPU and bus scan operations. 


Service Out Trigger - NY083 
This trigger provides the service out to the TAU on MC tape operations. 


Set Even Trigger - NY046 
This trigger is used during CRT scan for setting the format ring 
triggers. 


Set IPL Latches - NY521 
Brought up as a result of load pushbutton on MC and 350 ns pulse 
Initiates load routine. 


Single Register Display Trigger - NY531 

Turned on by store/display rotary switch in FLP register, GPR, or 
unaddressable register position, and depressing display pushbutton on 
MC. 


Single Register Display Interlock Trigger - NY531 
Holds single register display trigger on until reset by single register 
display reset. 


Soft Stop - NY506 

Line brought up during diagnose instruction by CXR bit 7, not bit 8, MCW 
active trigger on and MCW active switch off. Brings up stop signal line 
to MSCE. 


SPAD 15 End Delay - NY172 
Brought up by SPAD equal to 15. Used on address compare loop and on 
continuous repeat operations. 


Start Access Trigger - NY231 

This trigger is used to initiate all storage fetches or stores from the 
MC. It will be active on storage test, manual storage display, manual 
store, message display, scan storage, MC tape operation, and storing 
on logout. 


Start Count - NY522 

Line brought up by diagnose instruction or by address compare with 
address compare switch in any address compare hardstop or loop 
position. Starts CPC counting. 


Start Delay Trigger - NY563 
Turned on by address compare loop or by continuous repeat switch to 
begin stepping SPAD and repeat operation being performed. 


Start Logout - NY552 
Line brought up by logout pushbutton on MC, diagnose logout, or 
external machine check and stop line to initiate a logout operation. 


Start Signal Line - NY504 
Line brought up by start, auto start, or single pulse, to either start or 


continue operations. 


Start SPAD - NY561 


Line brought up when the repeat switch in on to start stepping the SPAD counter. 


In repeat mode, the operation of any pushbutton depressed is repeated under 
control of the SPAD counter. 


Start Test Latch - NY540 
Turned on by start test pushbutton to initiate a storage, fetch test or 
store test, determined by setting of store/fetch switch on MC. 


Step Byte Counter Trigger - NY081 

This trigger is used on diagnose message display. It is stepped during 
the data service cycle to gate out the eight bytes from the CBR to the bus 
out to the 2250. 


Stop Interlock - NY530 

Line brought up by single cycle or single pulse, or CPU in stop state 
with stop trigger on, or MC test switch not in process. A condition to 
start scan automatically. 


Stop Line - NY532 

This line is activated when the I-box stop trigger and stop state trigger 
are both on. In its active state, it controls various functions, such as 
manual display, IPL, set PSW, etc. 


Storage End Inhibit CAR Advance Trigger - NY541 

This trigger is turned on when the CAR has stepped to the end of storage 
(either MWS or EMS) during storage test. It signals the end of storage 
and inhibits further stepping of CAR. CAR is reset and operation repeats 
starting at location 0. 


Store Command - NY542 
This line signals a MC store operation to storage. It is activated by 
storage test, store, MC tape operation, manual store or logout. 


Strobe Trigger - NY083 

This trigger is used on MC tape operations. Its function is to gate 
various lines in the data cycle to move data from the bus in to the CXR 
in preparation for storing into storage. 
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Strobe Enable Trigger - NY083 
This trigger is used in MC tape operations. It acts as a timing trigger 
in the data cycle and precedes the strobe trigger in sequence. 


Strobe Timer and Strobe Timer Interlock Trigger - NY242 

These two triggers are used on MC tape operations. They provide 
timed pulses used to step SPAD in order to control gating the bus in into 
the CXR bytes. 


Tape Begin Trigger - NY083 

This trigger is used on MC tape operations. It is turned on at the 
beginning of the operation and is used to control the reset of SPAD, 
clear CXR, and turns on tape mode trigger. 


Tape Mode Trigger - NY083 

This trigger is turned on by tape begin trigger and remains on throughout 
the MC tape operation. It gates read or backspace command, TAU 
address, and bus in to MC. 


Tape or Message Start - NY083 
This line is used on MC tape operations or diagnose message displays. 
It starts the scan ring and resets the byte counter to zero. 


Tape Pushbutton Trigger - NY083 
This is the integrating latch to provide a starting point in the MC tape 
operation. 


This Byte Used - NY051 
This line is used during scan. It is a result of word counter decoding, 
and controls the operation of the format ring. 


Timing Trigger - NY041 
This trigger is used in the scan operation. Its function is to synchronize 
the service-in, service-out data cycle to the 2250. 


Transfer CXR and Transfer CBR to CXR Trigger - NY501 
These triggers latch the transfer CBR to CXR pushbutton pulse of the 
MC in order to time the operation. 


150 ns Pulse - NY504 
A 150 ns singleshot fired by external interrupt pushbutton to initiate 
an external interrupt. 


1 usec Pulse - NY502 
1 usec pulse comes up when system reset, computer reset, or check 
reset pushbuttons on MC are depressed. Initiates resets. 
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Gen 

GP Acpt 
GPR 

Gr 

Gt 

Gtd 
GWFCDB 
GWFFLBB 


HIO 


General; Generate 

General Purpose Register Accept 
General Purpose Register 

Group | 

Gate 

Gated 

Go When Full Common Data Bus 
Go When Full Floating Buffer Bus 


(Mnemonic) Halt I/O (SI) 

High Performance Main Storage 
High Order Digit 

Half Sum 

High Speed Bus 

Halfword 


Instruction 

Instruction Processor 
(Mnemonic)Insert Character (RX); Instruction Count 
Immediate Data Register 

Instruction Fetch 

Instruction Fetch Trigger 

Ingate 

Instruction Length Code 

Instruction from Memory Request Trigger 
Increment 

Indication; Indicator 

Inhibit 

Initialize 

Input Priority 

Instruction 

Internal 

Interrupt 

Invalid 

Input/Output 

I/O Channel 

Initial Program Load 

Instruction Register 

Instruction Register Counter 
(Mnemonic) Insert Storage Key (RR) 
Instruction Sink Register 

Indicator Word Counter 


Thousand 


Operand Length 

(Mnemonic) Load Address (RX) 

Last Trigger 

Lower Bound; Loop Block 

Lower Bound Counter 

Length Count 

Large Capacity Storage (Same as EMS) 
Load 

(Mnemonic) Load Multiple (RS) 

Low Order 


_ Low Order Digit 


(Mnemonic) Load PSW (SI) 

Load Multiple (LM), Store Multiple (STM), and 
NOXCM Instructions . 

Latch , 


Multi-Access 

Multi-Access Code 

Multi-Access Link Suppressed 

Manual ; 

Memory Address Register (Same as SAR) 
Multi-Access Trigger 


Maintenance Console; Megacycle; Marginal Checking 


Multiplicand 

Maintenance Control Word 
Multiply/ Divide 

Memory Data Register (Same as SDR) 
Memory 

Motor Generator; Multiple Gate 
Multiple Operation 

Multi plier 

Multiple 

Modifier 

Muliply 

Main Storage (Same as MWS) 
Medium Speed Bus 

Monolithic Storage Cell 

Main Storage Control Element 
Main Storage Module 

Mean Time Between Failures 
Multiplier Decoder 

(Mnemonic) Move (SS) 
(Mnemonic) Move Numerics (SS) 
(Mnemonic) Move with Offset (SS) 
(Mnemonic) Move Zones (SS) 
Main Working Storage (Same as MS) 


Oflo 
Og 
Olap 
Op 
Opnd 
OR 
Out Pri 
Ord 


Rslt 
Rsrvtn 


“RUA 


RUM 


Inverter 

Mnemonic AND (SS) 

Negative 

New Instruction Address Trigger 

Number 

No Operation 

Normalize 

(Mnemonic) NC (AND) 
OC (OR) 
XC (Exclusive OR) 
CLC (Compare Logical) 
MVC (Move) 
MVZ (Move Zone) 
MVN (Move Numeric) 

Nanosecond 

Next Sequential Instruction 

New Upper Bound Address Trigger 


(Mnemonic) OR (SS) 
Overflow 

Outgate 

Overlap 

Operation 

Operand 

Outring (Line Name Only) 
Output Priority 
Order 

Oscillator 

Override 

Overlap 


Parity; Position; Priority 
Propagate Adder 
(Mnemonic) Pack (SS) 
Parity 
Position Address Register 
Position Address Word 
Parity Check 
Power Distribution Unit 
Parity Generate 
Polarity Hold 
Protection Key 
Program Mask; Protect Memory (Same as PS) 
Position; Positive 
Peripheral Processor Element 
Pipeline 
Precision 
Predict 
Primary; Priority 
Problem 
Program 
Propagate 
Protect; Protection 
Protect Storage (Same as PM); Power Supply 
Peripheral Storage Control Element 
Program Status Word 
Pattern 
Parity 
(Mnemonic) PACK (Pack) 
UNPK (Unpack) 
MVO (Move with Offset) 
Protection Violation 
Powered 


Queue 
Queue (any number) 


Ready 

Read 

(Mnemonic) Read Direct (SI) 

Ready 

Record 

Register 

Release 

Request 

Reset; Residue 

Reserved 

Response 

Regenerate; Regeneration 

Read In 

Remote/Local 

Read Out 

(Instruction Format) Both Operands from GPR's 

Request Stack; (Instruction Format) One Operand from 
a GPR, the Other from Storage 

Result 

Reservation 

Right 

Return 

Register Unavailable for Address Generation 

Register Unavailable for Modification 


System On Relays System=-On Relays 


Gr 2 PAO30 PAQ34 Gr 1 PAO29 

Group 2 (SS #2) 
Sequence Complete Relays LCS #8 $$22 Sequence Complete Relays 
Gr 2 PA038 Gr 1 PA0O37 

LCs #6 $$20 


PAO31 


: 
Lcs #5 SS19 (5541) Group 1 


Power-On Sequences Power Down Sequences 


LCs #4 SS18 S518 2395 #4 i 
1. Press Sys Pwr On, PSCE in Remote or — Y mon 1. Press Sys Power Off, PSCE in Remote 
: LCS #3 SS17 S$17 2395 #3 75 
LCs #2 SS16 $$16 2395 #2 | ees 
2. Press Sys Pwr On, PSCE in Local . oe MZ) (23)| y pe 2. Press Sys Power Off, PSCE in Local 
LCS 7] $$15 $$15 2395 *1 77 
@-O oe owe" ly pL ati 22] Yao © 
3. Press PSCE Pwr On, PSCE in Local ia an = ) sie 3 re 3. Press PSCE Pwr Off, PSCE in Local 
$$ 
oelen ee J fare © 
9] 2395 #2 $$12 $$12 80 
S92 | 2395 7 $S11 $$1] 31 
54 ! (32) ie 
Power-On Sequences | Power-Off Sequences 
' : Check Pt 
(a) Pick 74 through 88 in series. — ——— —» \Y Y Drop 74 through 30 
Ch Fr 4 SS8 S SPF 82 in Series. Unit in 
Pick 66 through 96 in series. —— — — — 53a; rt Y gol Remote —— ... Unit 
| Ch fr 3 SS7 SS7 SDE (15) se in Local---». 
€) Stepping Switch 2 to Position 1,2,3...23. 52 : A oo 
| Cn Fr S% SS6 | Fr — Drop 66 through 46 
(0) Stepping Switch 1] to Position 1,2,3,...18. S| | 4 A (MSCE) (9A) —— 35 in Series. Unit in 
| Ch Fr 1 S$5 SS5 FXP Go Remote —t. Unit 
50 o3 & A (9B) Y mm 34 in Local--- p>. 
SPF SS4 SS4 FLP 86 
we Y A GA] y 33 
ae SDE (15)| SSS $$3 2250 ween 
Power On Each Unit 48m Y ; 32 Power Off Each Unit 
ae | | VO Conv | 582 $$2 ) 
Unit i 47 sf (03) A A Y 3] Unit in R 
nit in Remote i nit in Remote 
96 PSCE SS] SS] MC 88 
eee (5B) cy (01)| 30 
SS Reaches Unit. Unit Sys-On Relay Down. 


Pwr Pick to Unit. PDU Power On Unit Power Down. 
Unit Sequence Comp. PDU Unit SC Down. 
PDU Unit SC Up. 400-Cycle MG and 60-Cycle Source Next Unit Sys-On Down. 


Pwr Hold to Unit. 
Step SS. Unit in Local 


Sys-On Relay Down. 
Next Unit Sys-On 


SS Reaches Unit Relay Down. 
PDU Unit SC Up. 
Step SS. 


Unit in Local 
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Pick Gr 2 
System=On Relays 
in Ascending 

Sequence 


SSI to 


Position ] 


PA030 PA031 


Pick Ist 
System-On 


No Action 


Pick Seq Comp 
Relay (Thru 
SS1B & SSIC 
Points, & Unit 
Pwr Interlocks) 


PA039 


SS2 to 


Position 1 


Pick Remaining 
Gr 1, System 
On Relays in 
Ascending 
Sequence 


PA034 


Advance SS] 
One Position 
(Thru Seq Comp 
Relay & SSIA 
Points) 


() At SS1=9 , Seq 


Comp Relays 30 
to 37 Must be 
Up to Advance SS]. 


Pick Seq Comp 
Relay (Thru 
$S2B & SS2C 
Points, & Unit 
Pwr Interlocks 


PA038 


© At SS2=9, Seq Comp Relays 

46 to 53 Must be Up to 
Advance SS2 

Advance SS2 

One Position 

(Thru Seq Comp 

Relay & SS2A 


Circled numbers 
refer to Diagram 6=3 


DIAGRAM 6-2. SYSTEM POWER-ON SEQUENCE 


PDU | 
| ASLT Power Frame 
24v 
Se) return K46 K47 | 
24 vde SC (Next Position) 
K96 PA038 | 
PA030 Remote 
K95 SO 24. vde | Local 
SO K67 PA055 
Gr 2 = SS2 
in = Voltage 
K66 pucnesiineaioniaiane - Praeent 24 v 


return 


9 Check Pt 
GR 2 
SS2A 


| | 
On 
z mee K66 PA034 K53 ©) K46 
| SC y sc 
er te 
| | PAO30 
| K88 a PAIS , ; | ons Pwr On 20 Check Sw's 
vl cee = anes ( 2 KI Pts per Sw ) 
* $S2B S in Series 
my 23 ' K96 | 
SO 
26 SC SO | Local a 
SO 
Power Pick/Hold | Off 
SO 1 
ee Kee PA036 | Remote PAO55 KI 
Picked On sO PAO31 | 23 | Pwr Chk 
SO 60-cycle Loss % | 
K74 K72 K75 24vde | 
| 
PA0Q29 | 
® : + 
K45 SS] | 7 ) 
Drive | 
Cel we % i PSCE | Circled Numbers 
| Ry | Refer to Similar 
ted SO e 9 ( G) | | Numbers on Flowchart, Diagram 6=2. 
icked on screen = 
nen , E@ | 
60-Cycle Loss F ROCP MC and. LK 74 | Frame 2 PAOO2 = PA042 
@® 1 On RC PA029 PAO31 | SSIA -_ | Frame 549 PAO49 - PAOS5 
| 
| Pe 
| | 26 | 
K71 | MC On | : 
ROCP | he dae () @)® : 
| | Xe) All 
| Off | Other SC 
Bhverd tet Relenye Chk Pt | 
| Gr 1 | 
3) PA039 K65 K38 K37 K30 l 
* Similar to K47 Point on K96 Coil . SC SC SG SC 


DIAGRAM 6-3. SYSTEM POWER=ON, ASLT FRAME 


PWR. SEQ. 
CMPLT RELAY 


Sys On 


24 v return 


24 v return 


BBI 24V RET 


Gr | 


+24 v from unit, if in remote and 
power is up. 


Gr 2 


Sequences are shown on Diagram 6=] 
@ PSCE Remote/Local switch isolates or joins groups | and 2. 
2 On power=down sequences, the system on relay for a unit is not dropped 
until the prior unit has sequenced down. (Units following LCS or Channels 
do not wait.) 
When a 60~cycle power loss is detected, K71 and K72 are picked. The system- 
on relays for all high-speed storage units are dropped immediately; storage 


power goes down. The remainder of the system then sequences down normally 
if time permits. 


DIAGRAM 6-4. SYSTEM=ON RELAYS; PICKS AND HOLDS 


(closed except for position 26) 


Interrupter Start Interlock 
: ® 


K96 (System On) (3c) 


24 v 
return K46 
+24 | 
a +24 v 
K53 K46 
] 
9 (G) Chk Pt Gr 2. SC 
All Units +24 vy | K46 | +24 
S2A Except Storage (3b) ). from Unit 
, @) initia K96 on Pwr-Up 
24 v 
26 
return 
—-, 
(©) from Unit 
| &) 
* 
2B K46 
. 23 
sa Pwr Picks Hold +24 
(©) to Unit 
1 
a ROCP & MC 
Sys Pwr On 
52 23 a “ 
| 
: 
Interrupter Start Interlock 9A | 
SSI return | 
| 
| 
le. = eS eee ee ee | | ead 
24 v (€ 
return ) 
= L Points of K29 
PIGe All Seq Comp 
e | L/R R Relays +24 y 
9 
id K30 Ka7_| K38 K65 
+24 Check Pt 24 Vv 
v Gr 1 return 
Sequences are shown on Diagram 6-1. 
System on down steps switch to position 26 (start). (4) Position 9 both switches checks that all units except storage are up before storage. 
System on up steps switch to position I. All units up picks K29 and changes system power on light from red to white. 
Stepping switch in unit position, sends power pick to unit. @) PSCE L/R switch isolates or joins groups 1 and 2. If switch in remote, stepping 
switch 2 must go to position 23 before switch | can start stepping. 
Unit powers up and then picks sequence complete in PDU. 
sc ds power hold to unit and steps switch to next position. 
(3c) up sends p r p (3/68) 6-4 
6-5 


DIAGRAM 6-5. STEPPING SWITCH OPERATION 


G) Multi System EPO 


EP t 
O Contacts (See Diag. 6-23) 


PAO15 
| EPO Relays 
Chan 
PA028 
(Points PAO35) a 
400 cycle | 2) 
187 v avg | 400-cycle PAO15 
(MG) ee Bus —> 
—— 
a ee 
@D)o cycle | PA028 
208 v | 
OWI i me SC AD cycle PAOQI5 
| Bus 
! @) 
—n.. 
CB2 
Remote 
Remote Local Sense 
PDU Power On | Sense: (MG) PADIS Ag @ 
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@) EPO Pwr Res PB gives 24 vdc - a 
a. CBI + CB2 hold coils energize PAOI5 
b. LCS & Channel EPO relays up. 
c. Thermal reset to units. PA040 
Remote sense light if MG at remote sense. CBI CB1ON 


Aux Cont (y) 


CR2 CB2 ON 


Aux Cont () 


®@) 


d. 
Pick CB] (Manually) 


a. 400-cycle bus hot 
b. K9 holds 24 vde. 
c. CBI On light. 


Pick CB2 (Manually) 
a. 60-=cycle bus hot. CB2 CBl 
b. CB2 On light 


| Aun Coot | 
d. Power Check Frame 02 off (Indicator On MC) | eaiietaiie Aux Cont 


Frame 2 (PDU) Pwr 
On Indicator On 
MC 

PAO90 


c. Power On Frame 02 (Indicator On MC) 


Frame 2 (PDU) Pwr 
Chk Indicator On 
MC 

PAO90 


PDU Power Down 


© CB1 down or EPO contact open. CB2 
All power down Aux Cont 


CB2 down. 
— Frame 02 Pwr Chk (MC) 


© © © 


DIAGRAM 6-6, PDU POWER, ON AND OFF 


Table | -- Table 2 -- 


PDU 400-Cycle CB's and Contactors PDU 60=Cycle CB's and Contactors 


19 2250 | 9 PAO 16 fd 


01 = MC 16 PAO 16 PAO 16 
03 - |/OCanverter | 19 PAO22 22 PAO22 01 = MC 10 PAOQ17 19 PAO16 
03 - |/O Converter | 11 PAO22 22 PA022 


saonr | apo | 
5B - PSCE #35022 L 13 = 15 Dist 10 = PAOI7Z | 20 PAOIZ7 
13 = 15 SPF 10. = PAOI7Z | 21 ~PAOIZ7 


9A - |-MSCE 36 = PAOI7 Ped 
9B - FXP AZ PPAols Bo of 15 = SDE GRIT 1] PAO22 23.  PAO022 
15 = SPF GRIT 1] PAO22 24 PAQ022 


13-15 GRI 17 = PAOI7 20 PAOI7 
13-15 GR 18  PAQI7 21 PAO17 22 = M120 22 PAQI9 ot 


‘a PSI 


PAOI5 
15 = SDE GRU 20 PAO22 23 PAO22 22=-M120 5 PAO21 os! 
400 cycle CBI — $< Table | 
15 = SPF GRO a! PAO22 24 PAO22 23=M120 23 PAO19 Pe 187 v ave — ee 400 
PAO15 CBXX e7ele 
es OE Cc = we 
22 = 2395/M120 38 PAO20 ia 24=M120 24 PAO 19 ii ai CB2 CBXX KXX Table? 
60 cycle od | 
CBXX 
23 = 2395/M120 40 PA0Q20 ae 25=MI120 25 PAO 19 par 
ae are ae eras | a a 
25 = M ee en ey ee 
* See tables for oo Blowers 
24 = M120 42 PA020 i> » 32 - 2395 26 PAO21 Pe id CB and K numbers CR49 K8 i a 
“Lx o-—e— Biccttiicinviil Frames 
08, 10 
mam | «eam || +|mcaes fm ram “ 
a> 
32 - 2395 39 — PA023 Fd 35 - 2395 2 PAO21 Et i ree 


CB 14/15 
er ae 


33 = 2395 4] PA023 as . E 
IT 1/2 V2 eT. Conv 


35 - 2395 45 PA023 Deed 


DIAGRAM 6-7. POWER THROUGH PDU 


(3/68) 


oD 
! 
“ID 


Kl] Unit PDU 
i. 
400 ie Eling To 20 
Cycle Dual Level 
Bus Supplies Unit 
+24 y 


+ 


O o— 
rr 
’ 


TDI 


Four thermals 
in each logic frame 


Remote Thermal 


Local Thermal 


® 


OV-OC 
Detectron 
40 Cards 

See Diagram 


One thermal for 
each supply 


TBI=5 tei i 
Pwr On 
2 “ 
a J5 } J13 K96 1 
KI * 
Pwr On Off Local 
K46 
G) sc | 
Remote , 
K46 
K5 ] | 
Contactor 
@) 
Chk Sw (20) PDU 
K5 +24 y 
Voltage Present wet 
&) | L Interrupter 
A A s Contact 
Power Up (K1 on Pre=Reg 
Cards 40 Pts) 
400-cycle Bus to 24 vde. 
Thermal reset by TDI. i 
Pwr Chk Picks KI. 


Pwr On picks. 
Contactor picks. 
20 supplies active picks Voltage Present. 


PDU Seq Comp Picks. 


QO@OO0OO@O®@ 


SS steps. 
Power Down 
(9) Prior Unit Seq Comp Down drops Sys On. 


Sys On down drops Pwr On and Contactor. 


a Voltage Present down drops Seq Comp. 


DIAGRAM 6-8.  ASLT - PDU INTERFACE 


MC PA100 
P17 


System Power On 


System sequence complete relay (K29). 


PSCE sequence complete relay (K46). 


; System Power Off 
Last unit system on relay in GR] 
(K74). 


MC sequence complete and system on 


relays (K30 and K88). 


© ©0®@ 


tem Power Off 


Note: Jumper is required when operator To Pl 
console is not connected. PAO92 
System Power On 
Emergency Off 
pot tT TT [emergency OFF +24y 
ii 24v Return 
A ELLIOTT ELE EE TNMs. 
wee System Power Off 
i Se NER e eee ee. ™ 
PL bs! System Power On 
DA aS! TS REESE. 
= System Power Off 
System Power Off Intlk 
System Power On 
P26 
24v Return P20 
A 
PAII3 


Biase 
System Power Off 
System Power On 
24v (PDU) 


System Power On 


Emergency Off Intlk 
Emergency Off +24v 


Maintenance/Console in Remote 


DIAGRAM 6-9. MC - PDU INTERFACE 


[| Pwe Contactor | k10 | Ki 


Section B Logic is shown. 
Section A Relays are: 


$S2B 


PDU 
24 v 


return 


PDU 


+24v 


24v Return 


Remote Operator Console (2150) 


ee ee 


To PAI10 


+24 y Ch Fr 1 J23 J58 PDU 


on WOR Return ™ KIS (G) a K26 
a +24 v aq EPO 
H 
Control gee Sense ‘ Thermal 
Reset 
K70 
Thermal 
" : K6é —— Seq Comp Sys On 
: ikea R T @:) K50 K68 G) 
maar Voltage ‘ 
* Sense Lo - Pwr 
Power CB K7 | Hold S2B5 
Control Mi | 
baa el . PA035 
| 
| | 
se | seq Comp S2C5 , PDU 24 v 
| 
M @) a | return 
Step Switch | O 
in Chan Frame | 25 R PDU K50 S2A5 | 
la L +24 v Seq Comp : 
SB K16 L rs 
25 Ss e PA034 


B2 ” ; | Drive 
efore Power Pick to Channe 


In channel: K15, K8, K6, K5 are up. 
In PDU: K26 is up and K70 has come up for 10 sec and dropped. 


Power Up 


@) PDU stepping switch reaches unit and picks K16 starting channel power up. 
When channel sequence is complete K7 is up and the channel stepping switch 
has reached position 25. 


2) Channel stepping switch picks PDU sequence complete relay for channel. 


(3) Sequence complete sends Power Hold to channel and steps PDU stepping switch 
to next position. 


Power Down 


Channel frame system on relay (K68) is dropped by prior unit sequence 


complete relay down. 
(3) K68 down drops K16 in channel and channel power goes down. 


@) K16 down drops sequence complete (50) in PDU. K50 down drops system 
on relay for next unit. 


EPO Power Down 


Any EPO switch open causes PDU 24 vdce to go down and K26 drops. 
K26 down drops K15 in the channel frame. K15 down drops all channel power. 


DIAGRAM 6-11. CHANNEL-PDU INTERFACE 


6-11 


PA095 To All -3v 
Suppli 
2.96 -3.00 — 
-8 
— 3.04 ima i 
2.88 3.08 (2) 
= 2 
2.84 3.12 Pick RI 
Pick Re ae 
2.80 3.16 
ete Ld 
aii 3.20 Pick R4 
2.72 3.24 
ae aan phiey ae 4 
SPF 
24 v Return 
Select Frame MC Pwr Sply 
] Select Sw (20) 
® 
PA094 4 eo 
] 
ca 1 off 
? wit PA068 
20 For Frame 4 
ff 
° 


Rl 


R2 


R3 


R4 


Voltage Change 


-8 x .04 v 


Regulator Ref Pt 


+1 x .04 v 


+2 x 04 v 


+4 x 04v 


G) Voltage is varied by shorting out selected resistors in the voltage regulator reference voltage circuit. Each relay when picked changes the output voltage by the value shown to the right of the resister it shorts out. 


2) Each rotary switch delivers +24 v to the coils of the selected relays at all supplies controlled by the switch. 
(3) The frame is selected by a switch in the 24 v return line. 


Further selection (supply within frame) may be done by switch on selected frame. Switch ON prevents margining from maintenance console. 


DIAGRAM 6-13, MARGINAL CHECKING, INCREMENTAL 
PA039 
PDU PSCE CE Panel 
All Gr 2 SC Reset Pushbutton 
K65 K46 =a | 
Lf 2 PAI0O1 
+24 y 
MC PSCE 
Pe : Pwr Compl Bacal | 
J36 P16 
K99 = ec 
K67 K99 NY502 
K89 (Gr 2 SO) Sys Reset 
PA039 Sw MC Maintenance Console 
+24 y ©) 24 v return 
exe lg 
K76 
(Gr 1 SO) + MC 
K75 K98 + Main Pwr On Reset Reset 


J36 P16 


P Supply Rt 
ower Supply Rtn ( NY505 


POWER ON RESET 


DIAGRAM 6-15. 


System Power-On Reset 


@ 


Reset is delivered when this circuit is open. 


The circuit is opened at the start of power on 
sequence when K75, a group | Sys-On relay, 
comes up. The circuit remains open, and the 
reset is held, until K2? comes up and picks K98. 
This occurs at the end of the power up sequence 
as a result of all SC relays, group | and group 2, 
being up. 


PSCE Power-On Reset 


Reset is delivered when this circuit is open. 


The circuit is opened at the start of a system, or 
group 2 only, power on sequence when K67, a 
group 2 Sys-On relay, comes up. The circuit 
remains open, and the reset is held, until K99 
is picked as a result of all group 2 SC relays 
being up at the end of the power on sequence. 


Power | Logic 
Frame | Board 


©) +1.2v 
In the Power Frames 
Two SCR give full wave rectification of the output of each 
i of the center-tapped secondaries. 
Pre=regulation (slow response) is accomplished by controlling 
the SCR gates so that each conducts during only part of its 
- possible half cycle of conduction. 
Oc When the SCR are not conducting current is fed to the load 


through the diodes connected between the SCR cathodes 
(supply positive) and the center tap of the transformer 
(supply negative). Power is supplied by the collapsing field 
of the filter choke and by energy stored in the capacitors. 


On Each Logic Board 


Fast response regulation is achieved by control of power 
transistors which shunt the load. 


©) -3.0 v 


-3.0 v -3.0 v 
Pre-Reg Shunt 


DIAGRAM 6-16. DUAL VOLTAGE SUPPLY, POWER FLOW AND REGULATION 


Sense 
Jl-J 
Pat +Bias 
Sense JI-H 
J1-B 
+ Bias 
-Bias 
J1=-F +4 H k 
J1-D iu 
+2 Pick 
J1-C 
+1 Pi 
J1-B we 
j1-A =-8 Pick 
JI-A | Kl < 
- Bias S 
COM 
JI-t =_—_ ——— — ~ ——— ee a 
DIAGRAM 6-17. +1.2 V SHUNT REGULATOR DIAGRAM 6-18. -3.0 V SHUNT REGULATOR 
r“<- “= 
' “ 
1 ‘N 
+24v © N4 ‘ Two Pre-regulator Cards 
Ls —" % Same Supply 
Loss of 4 1 
Voltage  iciendeummiennl , 
Chk 
Sw Pata attenetetate ete eteaieetateeeaneietate 
Voltage : 
Present L ’ ev Voltage 
Present 
O) Reed Rela 
ah : r Over voltage — _ ay L=-N = Closed circuit indicates that voltage controlled by card is present at board. 
rom Voit 
return + Over voltage 
yor at Board c 24 v to card lights indicator for overvoltage or overcurrent indication. 


B Ground, to drop power check relay, on overvoltage or overcurrent detection 
of voltage controlled by card. 


Overvoltage 
P-R Power input for regulator. 


K Ground on T2 core. 


Over Current 


S-V Voltage controlled by card fed back from board to card. Used to detect 
+ Volt voltage present and over voltage conditions. 
to Board 


A Signal from over voltage detector shorts out supply. 


a U-T — Signal proportional to current in main SCR. Used in over current detection. 
v 
return 


(Ground) 


E-D Gates to main SCR. Timing controlled by regulator to give voltage regulation. 


Regulator 
(Mag Amp) 


F Return path for SCR gate signals. 


M-H_ Positive and negative bias voltages developed on card and delivered to shunt. 


M -Bias ; J Signal proportional to current drawn by power transistor in shunt. Delivered to 
To Shunt Regulation card to control preregulation. 


J Slow Sense 
From Shunt Regulation 


mm ee ee ae ae a i ——— eM 


+24 vy 


DIAGRAM 6-19. CONTROL CARD, CONTACTS AND FUNCTIONS 


6-16 
6-17 
6-18 
6-19 (3/68) 


TB2-1 


TB2-4 


PA174 


TB2-6 


TH 2 


DIAGRAM 6-20. 


PAI74 


SPF BULK SUPPLY 


CRI Casi | 
S ° 


() e e O e e @ e 
CR7 THS2 ] 
S e O O O 
+ + 
C12 C10 
+ 
ea 
e e @ 
EC2-a 
@ 
2 [- Bias Board Assembly “| 
cri3_., | HS3 J 5 £4 | EC2-o 


EC1-b 


EC2-e 


CB1-B1 
PAI75 


Reg 2 
In/Out 
PA175 


CB2-B1 
PAI75 


Reg 2 
-In/Out 
PAI75 


-In/Out 
Reg | 
J1-V 
PAI75 


Reg 2 
J2-V 
PAI75 


6-20 


] 


Pos Input Bus 


-4.7V DC 
Differential 
Bias 


Error Com 
Error Com 
+20V DC 
+24V DC 
-24V DC 
+20V DC 


Error 
+24V DC 


-24V DC 


Series Regulator 
Bulk supply de voltage 
Series pass transistors 


Driver transistor 


O/V protective device CR4 


) Series sampling resistor 


DIAGRAM 6-21. SPF SERIES REGULATOR 


6-21 (3/68) 


[ee 


| Over Current 


Pos Output Bus 


pe eles uae 


+ Sense 


Fill Line 


Strainer 


Filter & 


Chilled 
H20 


DIAGRAM 6-22. 


Heat Exchanger 


Sh Return 
Po t—A Manifolds 
yy 
LL) 
Flow Sensor 
“< 
se Dual Dew Point Sensor 
N | 
7 Vy 7 7, 65°F 
x AN A A A A A 70°F 
From Tester 
Dual Low 
Level Sensor 
\ 
\ 
\ 
\ 
J r 10 
/ 


Dist/SPF 


Eze 


M =96 
64K 
05 
To Tester 
© 
~~ | 
\/ \/ \/ \/ \/ \/ \/ \/ \/ \/ V, \/ \/ \/ \/ \/ \/ \/ 
f\ A /\ A {\ {\ f\ {\ {\ /\ A [\ /\ A {\ A {\ [\ 


Hi Temp 78°F Sensor ~ 


1D 


/ 
M = 96 M -96 / 
64K 64K / 
/ 
e f / 
SDE/SPF CPU : / 
- | 


Local Control! and 
Indicator Panel 


Indicators 
Low Flow 
Low Level 
Low Temp 


High Temp 
High Dew Point 
Audible Alarm 
2nd Low Level 
2nd Dew Point 


aa 
>< 


Low Temp 71°F Sensor ~ _ 


Coolant 


Check 


© 
On MC. Lights 


for any condition 
indicated on 
local panel. 


Temp Control < 


Pressure Breaking Value 


Unit Isolation Gate Valve 


Manifold Globe Valve (Controls flow) 


Quick Connect 


Manifold Flow Meter 


Air Bleed Valve 


X N° kK KS 


TYPICAL LIQUID COOLING SYSTEM (9 1JK) 


6-22 


| V 
| Diagram 6-23 2091/System 
| - CB 
Under 
Voltage 
g 
| AO0O™M CBI TRB2-4 
| 24V Ret é e 
| 
Sow 
| 
i 
| 
| 
| 
| 
l 
i 
! 
24V Ret 
| si BBI 
| ; 
| O 
| 
l 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| PDU 
EPO 
| 
| J35 
| BB3 
1 Consl 
| EPO 
| e 
! 
| +24V 


Ea a ce ete nes er en An eNO 


DIAGRAM 6-23. MULTI-SYSTEM EPO 


K 101] 


K 101 


K 101 


K 101 


22 
21 


18 


2 


7 
| All 5351178 (4) 
| Cables (Std) 
= a ; EPO 
i | Oe 
aa p  } saad 
aa 4 a 4 Pe eae etal Source 
i 
! 
= a ; EPO 
EE 
ee Cea) i ae a 
ey ee Se 1; 2a Source 
' 
| 
- we 5 EPO 
et ce a eee Seis 
aes eens 2 eee, ve (See Source 
| 
{ 
2 é ; EPO 
LIE te. — 
Salar (rice (aceon (2 Deny | ae 
ae | a 3 a 2) Saurce 
4 wo 4 


J 


Dummy plug 5271885 must be used 
when any system is not used. 


me WO 
LU & 


RX 


SO 
SA 
SAA 
SAB 
SAP 
SAR 


SB 
SBI 
SBO 
Sc 

Sc 
SDB 
SDE 
SDR 
Sel 
SERR 
SEVA 
S/F 
Sh 
Shftr 
SI 


SIAT 
STIS 
SIO 
SIT 
SK 

Sk 
S/L 
SLA 
SLCB 
SLC 
SLCIR 
SLDA 
SLCX 
SLI 
SLT 
SM 
SMAL 
Sng 
SO 

SP 
SPAD 
SPAR 
SPC 
SPF 
SPM 


SP91 
Sr 
SRA 
SRDA 
SS 
S/S 
SSC 
SSK 
SSM 
ST 
Stat 
STC 
Stg 
Stk 
Sto 
STOOP 
Stor 
Stp 
STR 
Sup 
SVC 


(Instruction Format) One Operand from a GPR, 
the Other from an Indexed Storage Location 


State Zero 

Sink Address 

Storage Address Alteration 

Storage Address Bus 

Storage Address Protection 

Storage Address Register (Same as MAR); Store 
Address Register 

Sink Address Bus 

Storage Bus In 

Storage Bus Out 


Single-Cycle; Storage Channel; Sequence Complete 


Source 

Storage Data Buffer 

Storage Distribution Element 

Storage Data Register (Same as MAR) 

Select 

CPE Status Recording Program 

Systems Evaluation Program 

Store/Fetch 

Shift 

Shifter 

(Instruction Format) One Operand from Storage, the 
Other Is Immediate 

Store Into Array Trigger 

Store into Instruction Stream 

(Mnemonic) Start I/O (SI) 

Store Interlock Trigger 

Storage Key 

Sink 

Short/Long Precision 

(Mnemonic) Shift Left Single (RS) 

Save Loop Close B Register 

Save Loop Close 

Save Loop Close Instruction Register 

(Mnemonic) Shift Left Double (RS) 

Save Loop Close - X Register 

Suppress-Length-Indication 

Save Loop Target; Solid Logic Technology 

Storage Module 

Suppress Multi-Access Link 

Single 

Storage Operand | 

‘Storage Protect; Single Pulse 

Select Parity and Display Counter 

Storage Protect Address Register 

Storage Protect Check 

Storage Protect Feature 


(Mnemonic) Set Program Mask (RR); Storage Protect 


Memory 
Protect Storage for System/360 Model 91 
Source 
(Mnemonic) Shift Right Single (RS) 
(Mnemonic) Shift Right Double (RS) 


Snapshot Register; Storage-to-Storage; Stepping Switch 


Source/Sink 

Selector Subchannel 

(Mnemonic) Set Storage Key (RR) 
(Mnemonic) Set System Mask (SI) 
(Mnemonic) Store (RX) 

Station 

(Mnemonic) Store Character (RX) 
Stage; Storage 

Stack 

Store; Storage 

Storage Operation 

Store; Storage 

Stop 

Source Tag Register 

Suppress 

(Mnemonic) Supervisor Call (RR) 


UABI 
UABO 
UBCTR 
UCC 
Ucnd] 
Uncond 
UNPK 


Save Instruction Register 
Save R1 Register 
Switch; Switch Enabled 
Single Word 

Syllable 

Synchronize 

System 


Time 

Time Address Trigger 

Table Word 

(Mnemonic) Test Channel (SI) 
True/Complement Trigger 

Time Delay 

Temporary 

Terminate Trigger 

Temporary Fetch Made Trigger 
Trigger 

Terminate Immediate 
(Mnemonic) Test I/O (SI) 
(Mnemonic) Test under Mask (SI) 
Turn Off 

Turn on 

Total 

(Mnemonic) Translate (SS) 
Transpose 

Transpose 

(Mnemonic) Translate and Test (SS) 
(Mnemonic) Test and Set (SI); Timing Stack 
Test and Set 


Unit 1 

Unit 2 

Upper Bound 

Unit Address Bus In 

Unit Address Bus Out 

Upper Bound Counter 

Unit Communications Control 
Unconditional 

Uncondition 

(Mnemonic) Unpack (SS) 


Valid 

Variable 

Variable Field Length 

Variable Field Length Execution Unit 
Violate; Violation 


With Available Memory 
Word Counter 

Word 

Word Boundary 

Working Register 
(Mnemonic) Write Direct (SI) 


(Mnemonic) Exclusive OR (SS) 
Execute 
Exclusive OR 


(Mnemonic) Zero and Add (SS) 
Zero Test Unit 


SAR 1 Loaded after SAR 2 

RS 1 Loaded before RS 2 

RS 1 Loaded before RS 3 

RS 1 Loaded before RS 4 

SAR 1 Address Compares with SAR 2 Address 
SAR 2 Loaded after SAR 3 

RS 2 Loaded before RS 3 

RS 2 Loaded before RS 4 

SAR 2 Address Compares with SAR 3 Address 
SAR 3 Loaded after SAR 1 

RS 3 Loaded before RS 4 

SAR 3 Address Compares with SAR 1 Address 


1. Data Flow Diagrams 


Xx 
0 | 34 78 15 Register, Counter 


Heavy line indicates input side of a functional 
unit that can store information. A partial trans- 
fer of contents isshown by numbered input/out- 
put lines. An input or output line connected 
directly to the register denotes a complete trans- 
fer of contents. An X placed in an input or an 
output line means that a gating condition is re- 
quired to activate the transfer path. A number 
in a transfer path denotes the number of lines. 
A bar in the upper right corner means that the 
status of register positions is shown in indicator 
lights. An ALD page reference is given under 
the indicator bar. The bottom line within a 
register gives either the register position numbers 
or a single number indicating register size. 
Where register position numbers are given, a 
symbol such as (+3P) indicates that the register 
also contains 3 parity bits. 


Reset 


(Clear) | 


ee emp acre nee we 
~~ — —— tree ese tem enn etme —— eee 
— ~~ er << ac <aaceamy eames <Func emanate =m s er, SS mame Yh tin deere mms ten pene 


2. Positive Logic Diagrams 


AND 
The output is active only when all inputs ore 
active. 
OR 
The output is active if one or more inputs is 
jon active, 


Exclusive OR 
OE The output is active only when one input is a 
active and the other is not. 


Even 

ben The output is active only when an even num- 
ber of inputs is active. 
Odd 


The output is active only when an odd number 
of inputs is active, 


« 


Time Time Frequency 


sl Singleshot, Time Delay, Oscillator 
Inverter, or Negator 
The output is active only when the input is 
not active. 
Amplifier, Signal Mode Converter 


ne an tem ate we meee cee es vane | NE GSN | sm nee aN NNN ANN NR StS Sm Ya SEES eying; tne: see ehh capes sping mmm SNS een ys Ale 


3. Simplified Logic Diagrams 


Input wedges mean that the more negative line 
level is required to activate the circuit; output 
Nea wedges mean that the more negative line level 


a is present when the circuit is activated. Lack 
of wedges indicate the more positive level. 
Blocks may have more than one output line. All 


line titles are preceded by + or - to indicate 


in line level. 
IN 


Note: Additional SLO symbology used only 
on ECAD's is shown in Volume 1. 


eee tne eninge ae innit tues muy an, Se eI cer emir in nine ymin mn amnesia RY Ree 


4. Flowcharts 


Start <+— Terminal Block (Indicates Beginning or End) 


Se 


ro a Decision Block 
Hard Light 
= CoS Coordinate 
Simultaneous Actions 
that are aresult of the 
Yes pion 
same conditions are 
p/ vse in one block 


1. Ton W(B72) 

NR671 
2. Tof X(C23) 
NR677 


Ton, Tof, Set, or 


Reset indicates a —_c—» 
trigger or alatch 


| Transfers 
Second Data 
{ Byte From Q toR 


a Note block 


ALD page reference 


aoe Parallel Operations. User 


All actions between No Yes always arrives here. (No 
cycle boundaries are conditions above affect 
assumed to occur actions below.) 


simultaneously 


No 
Z isa line, 
Not a trigger Se |Z Set Y (D99) | 
oecaten NR878 NR710 
Process block (Indicates action) 


Indicates that all prior con- 
ditions necessary to complete 
this operation willremain 
until Busy goes off. 


Wait Symbol 


Name 
Set i= On 
Reset 8 Off 
AC123 
Name 


Set FF On 
Complement 
Reset, Off 
Data On 
Control 
(Release) 
Reset 


2 Out 


swvimamue —saiay,=—cemmmmm=—=«welny=—=«mn «=== =—=«(wattnnty == meee mnme; rural etm ng 


rT 

| 

| 

| 

| 5. Timing Charts 

| 

| Machine Cycles 

| 
{ 

| | 

(a a RE *) 

| 3, 4, Not 6 , 

| | { | 

| | | | 

| 

| 

| 

( 

| 6. General 

| 

| OR 

| 

| $ 

| “~®o 

| 

| 

| 

| 

— * 

| Diagram 

l 4-40] 

| 

| ; 

l Diagram 

| 4-402 > 

| 

| 

| 

| 

to me 

! LJ 

1 

| 

| 

| ] 

| In 2 

| 3 

| 

| 

| 

| 

| 

| 

| 


LEGEND 


Adder, Incrementer 


Notches across top divide logical inputs. T/C 
indicates that the associated input can be entered 
in either true or complement form. 


Functional or Switching OR 


Parity Generate, Parity Check 


Residue Generate, Residue Check 


Flip Latch 


Input side is denoted by thick line. Bar means 
that an indicator is connected to this latch. The 
number in the lower right corner means that this 
symbol represents 8 actual flip latches in the 
machine. An ALD page reference may be given 
below the block. A set input activates the on out- 
put and deactivates the off output; a reset input 
activates the off output and deactivates the on 
output. The device holds its outputs between 
active inputs. Simultaneous set and reset inputs 
activate both on and off outputs until one input is 
deactivated, 


Flip-Flop 


Same as flip latch except that an active comple- 
ment input causes the device to switch to the op- 
posite state, Also, on and off outputs can never 
be active simultaneously: Simultaneous set and 
reset inputs are equivalent toa complement input. 


Polarity Hold 


The PH output follows the data input when the con- 
tro! (release) input is activated. Between control 


inputs, the PH holds the previously sampled state 


of the data line. The reset input (when used) de- 
activates the output. 


Heavy bar indicates active state. Numbers at 
beginning and end of the bar identify the signal (s) 
(also on the same chart) that activate and de- 
activate this line. "Not" preceding a number 
means that the deactive signal conditions this line. 


On-Page Connector 


Indicates connection between two points on the 
same diagram. Arrow leaving symbol points to 
symbol with the same number. 


Off-Page Connector 


Indicates connection between two points located 
on separate pages. Where the connection is be- 
tween two pages of a multipage diagram, arefer- 
ence such as “Sheet 2" is given instead of a dia- 
gram number. 


Text Reference Point (Reference from FETOM) 


Multiple Line Transfer 


Address Compare (MC) 5-510 
Address Cycle, CPE Store/Fetch (PSCE) 5-400 (sheet 3) 
Advance Return, EMS, CPE Store/Fetch (PSCE) 
9-Cycle Access 5-400 (sheets 4 and 6) 
10-Cycle Access 5-400 (sheets 7 and 9) 
11-Cycle Access 5-400 (sheet 8) 
ASLT Frame Power On 6-3 
ASLT - PDU Interface 6-8 
ASLT Supplies 
Control Card, Contacts and Functions 6-19 
Dual Voltage Supply, Power Flow and Regulation 6-16 
+1.2v Shunt Regulator 6-17 
-3.0v Shunt Regulator 6-18 
Assign Queue From Bottom 5-400 (sheet 12) 
Available Queue X 5-400 (sheet 12) 


Blank SAB (MSCE) 5-303 

Bulk Supply (SPF) 6-20 

Bus Register Display (MC) 5-513 
Busy, Queue X 5-400 (sheet 12) 


Channel - PDU Interface 6-11 
Channel Return from Queue 5-407 (sheet 4) 
Channel Store or Fetch to EMS or MWS (PSCE) 5-407 
Character Set (MC) 
2250 5-513 
EBCDIC 5-513 
Checking, Marginal 
Incremental 6-13 
Check Reset (MC) 5-500 
Clock Gates (MC) 5-502 
Compare Address (MC) 5-510 
Computer Reset (MC) 5-500 
Condition Codes (PSCE-SC) 5-409 
Control Cards (ASLT Supplies) 6-19 
Cooling, Typical Liquid System 6-22 
CPE Display (MC) 5-513 
CPE Insert Key 5-401 
CPE Request (MSCE) 5-308 
CPE Set Key 5-402 
CPE Store of Fetch Request to EMS 5-400 
Input Priority Cycle (sheet 1) 
Output Priority Cycle (sheet 2) 
Pipes, 3-Cycle (sheet 4) 
Select and Address Cycle (sheet 3) 
Nine Cycle Access Send Return Warning (sheet 5) 
Nine Cycle Access Return from EMS (sheet 6) 
Ten Cycle Access (sheets 7 and 9) 
Eleven Cycle Access (sheet 8) 
Delayed Fetch Return (sheet 10) 
Delayed Store Return (sheet 11) 
CRT Display, CPE or Bus Registers (MC) 5-513 
CRT Message Display (MC) 5-515 
CRT Storage Display 5-514 


Data Skew Pipe, 3-Cycle (PSCE) 5-400 (sheet 4) 
Decode (MC) 

MCW) 5-516 

Diagnose 5-516 
Delayed Fetch Return, CPE (PSCE) 5-400 (sheet 10) 
Delayed Store Reset Active, CPE (PSCE) 5-400 (sheet 11) 
Diagnose (MC) 5-516, 5-515 
Diagnose and MCW 5-516 
Disabled, Queue X 5-400 (sheet 12) 
Display (MC) | 

CPE 5-513 

Bus Register 5-513 

Storage 5-514 

Message 5-515 

Register 5-504, 5-513 

MWS 5-514, 5-515 

EMS 5-514 

In CBR 5-504 
Display (PSCE) 

CPE Request Buffer 5-433 

EMS 5-430 

MWS 5-431 

PPE Request Buffer 5-435 

Ox Address 5-428, 5-429 

Ox Data 5-428, 5-429 
Dual Voltage Supply, Power Flow and Regulation 6-16 
Dummy Plug, Multi-System EPO 6-23 


EBCDIC Character Set (MC) 5-513 

Emergency Power Off Multi-System EPO 6-23 

EMS Advance Return, CPE Store/Fetch (PSCE) 
9-Cycle Access 5-400 (sheets 4 and 6) 
10-Cycle Access 5-400 (sheets 7 and 9) 
11-Cycle Access 5-400 (sheet 8) 

EMS Display (MC) 5-514 


EMS Display (PSCE) 5-430 
EMS Return (MSCE) 5-301 
EMS Test (MC) 5-511 

Fnter Instruction (MC) 5-509 


INDEX 


Error Return to QO, Set Storage Key to EMS (PSCE) 5-402 (sheet 3) 


Error Triggers (MC) 5-502 


Fetch Request (PSCE) 
CPE to EMS 5-400 
Channel to EMS or MWS_ 5-407 
Fetch Return, CPE Delayed (PSCE) 5-400 (sheet 10) 
Fetch to EMS or MWS (from Channel) 5-407 
FLR Store (MC) 5-505 


Hard Stop (MC) 5-510 
Hard Stop Controls (MC) 5-502 
High Speed Channel Start I/O 5-403 
Start Channel (sheet 1) 
Reserve Queue (sheet 1) 
Start Storage Request (sheet 1) 
Input Priority Response (sheet 3) 
Storage Return (sheet 4) 
Release Sequence (sheet 5) 


IC, Set (MC) 5-506 

Incremental Marginal Checking 6-13 
Indicator Reset (MC) 5-500 

Initial Fetch Storage Request (PSCE) 

High-Speed Chan 5-403 (sheet 2) 

Low-Speed Chan 5-404 (sheet 2) 

Multiplex Chan 5-405 (sheet 1) 
Initial Program Load | 

PSCE 53-408 

MC 5-507 
Input Priority ” 

CPE Store/Fetch 5-400 (sheet 2) 

CPE Insert Key 5-401 (sheet 2) 

CPE Set Key 5-402 (sheet 2) 

Channel Store/Fetch 5-407 (sheet 1) 
Insert Storage Key Request to EMS, CPE (PSCE) 

Input Priority 5-401 (sheet 1) 

Output Priority 5-401 (sheet 2) 

Key Return to PSCE 5-401 (sheet 4) 

Key Return to MSCE 5-401 (sheet 5) 
Insert Tag to EMS, CPE (PSCE) 

(See "Insert Storage Key Request") 
Instruction Step Sequence (MC) 5-501 
Interface, Power 

ASLT - PDU Interface 6-8 

Channel - PDU Interface 6-11 
IPL 

MC 5-507 

PSCE 5-408 


Key Request (PSCE) 5-401 
Key Return to MSCE 5-401 (sheet 5) 
Key Return to PSCE 5-401 (sheet 4) 


Link Pipe, 3-Cycle (PSCE) 5-400 (sheet 4) 
Liquid Cooling, Typical System 6-22 
Load PB Switch (MC) 5-507 

Logout (MC) 5-512 

Loop (MC) 5-510 

Low Speed Channel Start I/O 5-404 

Start Channel (sheet 1) 

Reserve Queue (sheet 1) 

Storage Request (sheet 2) 

Storage Return (sheet 4) 

Release Sequence (sheet 4) 
Machine Check Sequence (MC) 5-518 
Maintenance Console Request (MSCE) 5-305 
Maintenance Control Word 5-516 
Manual Operations, PSCE 

Display 

CPE Request Buffer 5-433 

EMS 5-430 

MWS 5-431 

PPE Request Buffer 3-435 

Ox Address 5-428, 5-429 

Qx Data 5-428, 5-429 
Load 

CPE Request Buffer 5-432 

PPE Request Buffer 5-434 

Ox Address 5-427 

Qx Data 5-427 


Store 
EMS 5-430 
MWS 5-431 


Marginal Checking 
Incremental 6-13 


MC 
Request (MSCE) 5-305 
Reset 5-500 
Return (MSCE) 5-304 
Tape Operations 5-17 
MC-PDU Interface 6-9 
MCW 5-516 
MCW Data Flow 5-515 
Message Display 5-515 
MSCE Priority Cycle 5-300 
MSCE, Request 
PSCE 5-302 
MC 5-305 
CPE 5-308 
RS 5-306 
SAR 5-307 
Multiplexer Channel 
Selector Subchannel Reserve/Release 5-406 
Start 1/O 5-405 
SIO Storage Request 5-405 (sheet 1) 
SIO Storage Return 5-406 (sheet 4) 
SIO Release Sequence 5-405 (sheet 2) 
SIO Reserve Sequence 5-405 (sheet 3) 
Multi-Step Sequence (MC) 5-501 
Multi-System EPO 6-23 
MWS Display (MC) 5-514, 5-515 
MWS Display (PSCE) 5-431 
MWS Store (PSCE) 5-431 
MWS Test (MC) 5-511 


Output Priority (PSCE) 
CPE Store/Fetch 5-400 (sheet 2) 
CPE Insert Key 5-401 (sheet 2) 
CPE Set Key 5-402 (sheet 2) 
Channel Store/Fetch to EMS 5-407 (sheet 1) 
Channel Store/Fetch to MWS 5-407 (sheet 2) 
Overcurrent 
Control Card, Contacts and Functions 6-19 
SPF Series Regulator 6-21 
Overvoltage 
Control Card, Contacts and Functions 6-19 
SPF Series Regulator 6-21 


PDU 
PDU Power On and Off 6-6 
Power Through PDU_ 6-7 
Charinel Interface 6-11 
MC-PDU Interface 6-9 
Pipes, 3-Cycle (PSCE) 5-400 (sheet 4) 
Power Flow and Regulation 
Dual Voltage Supplies 6-16 
Power Interface 
ASLT - PDU Interface 6-8 
Channel - PDU Interface 6-11 
MC - PDU Interface 6-9 
Power Supplies 
ASLT - PDU Interface 6-8 
Channel - PDU Interface 6-11 
Control Card, Contacts and Functions 6-19 
Dual Voltage Supply, Power Flow and Regulation 6-16 
MC - PDU Interface 6-9 
PDU Power On and Off 6-6 
Power On and Off Sequence 6-1 
Power On Reset 6-15 
Power Through PDU 6-7 
SPF Bulk Supply 6-20 
SPF Series Regulator 6-21 
Stepping Switch Operation 6-5 
System-On Relays, Picks and Holds 6-4 
System Power On, ASLT Frame 6-3 
System Power On Sequence 6-2 
Typical Liquid Cooling System 6-22 
+1,.2v Shunt Regulator 6-17 
+3.O0Ov Shunt Regulator 6-18 
Priority Cycle (MSCE) 5-300 
Priority, Input (PSCE) 
Channel Store/Fetch to EMS 5-407 (sheet 1) 
CPE Insert Key 5-401 (sheet 2) 
CPE Set Key 5-402 (sheet 2) 
CPE Store/Fetch 5-400 (sheet 2) 
Priority, Output (PSCE) 
Channel Store/Fetch to EMS 5-407 (sheet 1) 
Channel Store/Fetch to MWS 5-407 (sheet 2) 
CPE Insert Key 5-401 (sheet 2) 
CPE Set Key 5-402 (sheet 2) 
CPE Store/Fetch 5-400 (sheet 2) 
PSCE Request (MSCE) 5-302 
PSW Restart (MC) 5-508 
PSW, Set (MC) 5-506 


Queue Display (PSCE) 5-428, 5-429 
Queue Load (PSCE) 5-427 
Queue, Release (PSCE) 
Multiplexer Selector Subchannel 5-406 
Low-Speed Channel 5-404 (sheet 1) 
High-Speed Channel 5-403 (sheet 5) 
Queue, Reserve (PSCE) 
Multiplexer Selector Subchannel 5-406 
SIO High-Speed Channel 5-403 (sheet 1) 
Multiplexer Channel 5-405 (sheet 3) 
SIO Low-Speed Channel 5-404 (sheet 1) 


Register Display (MC) 5-513 
Regulator 
SPF Series Regulator 6-21 
+1.2v Shunt Regulator 6-17 
+3.Q0v Shunt Regulator 6-18 
Relays 
System On Relays; Picks and Holds 6-4 
Release Queue 
Multiplexer Selector Subchannel 5-406 
Low-Speed Channel 5-404 (sheet 1) 
High-Speed Channel 5-403 (sheet 5) 
Request (MSCE) 
CPE 5-308 
MC 5-305 
PSCE 5-302 
RS 5-306 
SAR 5-307 
Request Storage (PSCE) 
Low-Speed Channel 5-404 (sheet 2) 
High-Speed Channel 5-403 (sheet 1) 
Multiplex Channel 5-405 (sheet 1) 
Request, Store or Fetch (PSCE) 
CPE to EMS 5-400 
Channel to EMS or MWS_ 5-407 
Reserve Queue 
Multiplexer Selector Subchannel 5-406 
SIO High-Speed Channel 5-403 (sheet 1) 
Multiplexer Channel 5-405 (sheet 3) 
SIO Low-Speed Channel 5-404 (sheet 1) 
Reset 
Power On Reset 6-15 
Reset, Delayed Store Active (PSCE) 5-400 (sheet 11) 
Resets (MC) 
System Reset 5-500 
MC Reset 5-500 
Computer Reset 5-500 
Check Reset 5-500 
Check Indicator Reset 5-500 
Restart, PSW (MC) 5-508. 

Return, CPE Delayed Fetch (PSCE) 5-400 (sheet 10) 
Return, EMS Advance, CPE Store/Fetch (PSCE) 
9-Cycle Access 5-400 (sheets 4 and 6) 
10-Cycle Access 5-400 (sheets 7 and 9) 

11-Cycle Access 5-400 (sheet 8) 
Return from Storage (PSCE) 
Channel Request to EMS or MWS__ 5-407 (sheet 3) 
Low-Speed Chan 5-404 (sheet 4) 
High-Speed Chan 5-403 (sheet 4) 
Multiplexer Chan 5-405 (sheet 2) 
Return from Queue, Channel 5-407 (sheet 4) 
Return (MSCE) 5-301 
MC 5-304 
EMS 5-301 
Return Warning, 9-Cycle Access (PSCE) 5-400 (sheet 5) 
RS Request (MSCE) 5-306— 


SAB Blank (MSCE) 5-303 
SAR Request (MSCE) 5-307 


Select and Address Cycle, CPE Store/Fetch 5-400 (sheet 3) 


Selector Subchannel Reserve/Release (PSCE) 5-406 
Sequencing 
Power Up and Down Sequence 6-1 
System Power On Sequence 6-2 
Series Pass Transistor 
SPF Series Regulator 6-21 
Series Regulator Supplies 
SPF Bulk Supply 6-20 
SPF Series Regulator 6-21 
Series Sampling Transistor 
SPF Series Regulator 6-21 
Set IC (MC) 6-506 
Set PSW (MC) 5-506 
Set Storage Key Request to EMS, CPE (PSCE) 
Input Priority 5-402 (sheet 2) 
Output Priority 5-402 (sheet 2) 
Error Return to Q 5-402 (sheet 3) 
Set Tag to EMS, CPE (PSCE) 
(See "Set Storage Key Request") 


Shunt Regulators 
+1.2 Volts 6-17 
~3.0 Volts 6-18 
Single Cycle Operation (MC) 5-503 
SIO (See Start I/O) 
Skew Pipe, 3-Cycle (PSCE) 5-400 (sheet 4) 
Soft Stop (MC) 5-510 
SPF Power 
Bulk Supply 6-20 
Series Regulator 6-21 
Start Channel (PSCE) 
Low-Speed Channel SIO 5-404 (sheet 1) 


High-Speed Channel SIO 5-403 (sheet 1) 
Multiplexer Channel SIO 5-405 (sheet 1) 
Start I/O (PSCE) 
Multiplexer Channel 5-405 
High-Speed Channel 5-403 
Low-Speed Channel 5-404 
Storage Channel 5-409 
Start Sequence (MC) 5-501 
Stepping Switch Operation (Power) 6-5 
Stop (MC) 
Soft Stop 5-510 
Hard Stop 5-510 
Loop 5-510 
Stop Sequence (MC) 5-502 
Storage Channel (SC) (PSCE) 
Clear Interrupt (Test I/O) 5-426 
Condition Codes 5-409 
CSW Store 5-412 
Halt I/O 5-422 
Input Priority, Enter 5-410 
Logout 5-412 
Not Working 5-422 
Output Priority 5-410 
Position Mode - Not Readdress 5-415 
Program Check 5-424 
Protect Check 5-423 
Read PM With Displacement - Readdress 


Read PM With Displacement - Not Readdress 


Read Position Mode - Readdress 5-413 
Return From Storage 5-410 (sheet 4) 
Return from Queue 5-411 

Sense Operation 5-420 

Start I/O 5-409 

Store/Fetch to EMS/MWS_ 5-410 
Terminate Immediate 5-425 

Test Channel 5-421 

Test 1/O 5-426 


Write PM With Displacement - Readdress 


5-417 


Write PM With Displacement - Not Readdress 


Write Position Mode - Readdress 5-414 
Storage Display (MC) 5-514 
Storage Protect Feature 
Bulk Supply 6-20 
Series Regulator 6-21 
Storage Request (PSCE) 
Low-Speed Channel 5-404 (sheet 2) 
High-Speed Channel 5-403 (sheet 1) 
Multiplex Channel 5-405 (sheet 1) 
Storage Return (PSCE) 
Low-Speed Channel 5-404 (sheet 4) 
High-Speed Channel 5-403 (sheet 4) 
Multiplexer Channel 5-405 (sheet 2) 


5-419 


Channel Request to EMS/MWS_ 5-407 (sheet 3) 


Storage Test (MC) 5-511 
Store/Display Switch (MC) 5-505, 5-504 
Store Operation (MC) 5-505 
Store or Fetch Request (PSCE) 
CPE to EMS 5-400 
Channel to EMS or MWS_ 5-407 
Store PB Switch (MC) 5-505 


Store Reset Active, Delayed (PSCE) 5-400 (sheet 11) 


Switch, MC 
MC Test 4-509 
Test PB 4-509 
Increment Address 4-501 
Start PB) 5-503 
Stop PB 5-503 
Address Compare 5-510 
Display 5-504 
Store/Display 5-504, 5-505 
Load PB) 5-507 
Enter Instruction 5-509 
Store PB 5-505 
System, Computer and Check Resets (MC) 
System Power 
System On Relays, Picks and Holds 6-4 
System Power On, ASLT Frame 6-3 
System Power On Sequence 6-2 


Tape Operation, MC 5-517 

Trigger List, MC 5-519 

Trigger List, PSCE 5-436 

Unit Pipe, 3-Cycle (PSCE) 5-400 (sheet 4) 


2290 Character Set (MC) 5-513 


5-500 
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